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This  document  is  an  intermediate  deliverable  in  a  project  whose 
objective  was  to  convert  portions  of  the  current  New  York  (N.Y.) 
TRACON  software  written  in  ULTRA  to  a  higher  order  transportable 
language.  A  combination  of  ADA/PDL  leading  to  PASCAL  as  the 
higher  order  language  was  chosen.  The  document  consists  of  four 
main  parts:  (1)  a  detailed  analysis  of  the  N.Y.  TRACON 

demonstration  project  software  requirements  for  software  version 
A5.04;  (2)  a  description  of  the  demonstration  system 

architecture,  in  contrast  with  the  current  N.Y.  TRACON  hardware; 
(3)  a  description  and  rationale  for  the  demonstration  system 
operational  software  architecture;  and  (4)  a  data  dictionary  of 
the  current  system.  The  output  of  this  document  led  to  the  next 
step  which  was  the  actual  writing  of  the  new  software. 
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The  New  York  TRACON  Demonstration  Requirements  Analysis  is  on  library 
TCDRA002. DEV. SCRIPT:  the  outline  is  called  OUTLINE. 

The  first  revision  is  January  14,  1987.  The  following  changes  are  reflected: 

•  Retrack  passes  all  interfacility  messages  (both  input  and  output)  to  the 
interfacility  task.  The  filtering  of  messages  to  process  and  matching  of 
TCIDs  for  AM  and  CX  messages  will  be  performed  within  the  interfacility 


•  Retrack  will  fabricate  Start  Track  messages  when  processing  Tracking  Data 
messages  that  contain  a  valid  ACID  and  none  is  stored  for  that  track. 
This  will  allow  the  demonst r ation  system  to  display  full  data  blocks  for 
tracks  where  the  interfacility  flight  plan  data  was  not  replayed  from  the 
CDR  file  (because  it  was  on  the  previous  file). 

•  In  CDR  conversion,  octal  digits  that  will  be  preserved  (message  codes  and 
beacon  codes)  will  be  translated  to  EBCDIC,  for  ease  of  use  by  TRACON 
programs.  An  octal  to  real  conversion  was  also  added-  The  CDR  conversion 
rationale  and  package  was  added  to  the  architecture  section. 

•  The  following  keyboard  commands  are  also  not  being  recoded:  ATI5. 

altitude  filter  limits,  and  relocating  tabular  lists. 

•  The  CDR  Editor  will  run  under  VM. 

The  second  revision  is  May  29.  1987.  The  following  changes  are  reflected: 

•  PSRAP  sends  the  input  sector  time  and  target  report  messages  to  CDR 
extraction . 

•  Retrack  initiates  processing  using  either  the  Data  Buffer  Header  record  or 
the  CDR  Initialization  record  is  read,  whichever  occurs  first. 


Retrack  fabricates  a  flight  data  entry  keyboard  entry  based  on  the 
information  in  the  Tracking  Data  message. 

Retrack  passes  interfacility  FP  messages  to  the  interfacility  task  when- 
the  matching  DA  is  encountered.  Subsequent  AM  and  CX  messages  for  these 
flights  are  also  sent  to  interfacility.  All  other  interfacility  messages 
are  discarded  and  are  not  placed  on  the  CDR  File. 


The  software  architecture  has  been  updated  to  reflect  the  system 

implementation  in  the  following  areas:  . _ __  - 

D 1 3 1  r  ibutl  on/ _ _ 

Availability  Codes 
Avail  and/or 

/  \  cist  Special 


□  □ 


Send  and  Receive  interface 
Monitor  Packages 
Load  Modules 
Subtask  Communication 
Primary  Storage  Management 
Software  Clock  Management 
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EXECUTIVE  SUMMARY 


This  document  is  an  intermediate  deliverable  in  a  project  whose 
objective  was  to  convert  portions  of  the  current  New  York  (N.Y.) 
TRACON  software  written  in  ULTRA  to  a  higher  order  transportable 
language.  A  combination  of  ADA/PDL  leading  to  PASCAL  as  the 
higher  order  language  was  chosen.  The  document  consists  of  four 
main  parts:  (1)  a  detailed  analysis  of  the  N.Y.  TRACON 
demonstration  project  software  requirements  for  software  version 
A5.04;  (2)  a  description  of  the  demonstration  system 
architecture,  in  contrast  with  the  current  N.Y.  TRACON  hardware; 
(3)  a  description  and  rationale  for  the  demonstration  system 
operational  software  architecture;  and  (4)  a  data  dictionary  of 
the  current  system.  The  output  of  this  document  led  to  the  next 
step  which  was  the  actual  writing  of  the  new  software. 


This  document  consists  of  four  parts:  a  detailed  analysis  of  the  New  York  TRACON 
demonstration  software  requirements.  based  on  the  ARTS  1 1 1 A  computer  program 
functional  sped f icat ions  (NAS  MDs)  for  version  A5.04;  a  description  of  the 
demonstration  system  architecture,  in  contrast  with  the  current  New  York  TRACON 
system  architecture;  a  description  and  rationale  for  the  demonstration  system 
operational  software  architecture  and  the  formal  definitions  and  rules  for  the 
proposed  architecture;  and  an  appendix  containing  a  data  dictionary  of  the  current 
system . 

The  bulk  of  the  document  contains  the  software  requirements.  They  are  organized  by 
NAS  MD.  Each  section  contains  an  introductory  paragraph,  the  analysis  by  NAS  MD 
subsection,  and  a  discussion  of  additional  capabilities .  if  there  are  any.  If  a 
subsection  contains  a  functional  capability  that  is  being  converted  from  ULTRA  to 
Pascal/VS.  it  is  identified  under  the  heading  "Recoded'’  with  a  "Yes";  if  the 
function  is  not  a  software  function,  or  is  being  replaced  by  commercial  software,  or 
is  not  being  considered  for  the  demonstration.  or  contains  administrative 
information  only.  and  so  on.  it  is  identified  under  the  "Recoded"  heading  with  a 
"No."  In  either  case,  the  rationale  is  included.  Concluding  the  software 
requirements  section  is  a  section  describing  our  approach  to  converting  the  CDR 
input  file  from  SperryUNI VAC  format  to  IBM  S/370  format. 


•  0  Applicable  Documents 


■WT 


* 


The  follow™,  document  s  were  used  during  requirements  analysis:  the  NY  TRACON 
Computer  Program  Functional  Specifications  (CPFS),  contained  in  a  -eries  of  m  t 

rsisr-w.**::,  User/s  Guid-  1 

3202  01).  and  three  volumes  of  the  NY  TRACON  Coding  Specifications. 

The  CPF S  documents  in  the  series  are  the  following- 


NAS-MD 


title; 


6  3 1 
6  34 

635 

636 

637 

638 

639 
6  40 
641 
6  4  ?. 

643 

644 

645 

646 

647 

648 

649 

650 

6  50  A 
6  5  0  B 
6  50  C 
6  50  D 
6  50  E 

651 


NAS  En  Route  Stage  A  -  NY  TRACON 
System  Description  and  Specified  Series 
Executive  Control 
Parallel  SRAP  Processing 
Target  Processing  (Tracking)  and  I3L 
Keyboard  Input  Processing 
Display  Output  Processing 
Interfacility  Data  Transfer 
Bulk  Store  Flight  Plan 

CDT  Mon  Executive  Error  and  Status  Messaqeo 

Site  Adaptation 

MSAW  and  Altitude  Tracking 

Non-Executive  Console  Teletype  Processing 

and  On  Call  Tasks 

Builder  -  BUP  and  CDR  Editor 

Recove  ry 

Continuous  Data  Recording 
Remote  Display  Processing 
Support  Software 

Support  Software  Ultra  Assembler 
Support  Software  Librarian 
Support  Software  Loader 
Support  Software  Utilities 
Support  Software  CON  I  OP 
Conflict  Alert 
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3.0 


Software  Requirements 


* 

This  section  outlines  the  major  functions  that  will  be  developed  for  the  Hew  York 
TRACON  demonstration.  A  detailed  requirements  analysis  for  each  NA5-P1D  is  included 
in  the  sections  that  follow. 

Major  Functions 

The  following  functions  are  being  implemented  and  will  be  traceable  to  the  current 
Hew  York  TRACON  code: 

•  Retrack 

•  Keyboard  Operational  Functions  (for  supported  messages) 

•  PSRAP 

•  Tracking 

•  Data  Base  (for  supported  functions) 

•  CDR  Editor 

•  Interf acility 

The  following  functions  are  being  implemented  but  are  not  traceable  to  the  current 
New  York  TRACON  code: 

•  Continuous  Data  Recording  Extractor 

•  Executive  Services  Request  Module  (our  implementation  uses  MVS/RTX  and  not 
MPE) 

•  Display  Output  (to  work  with  the  situation  display) 

•  Test  Tools  (to  support  the  build  plan) 

•  SDL  software  (for  custom  panel  support  for  New  York  TRACON) 

•  CDR  tape  conversion  program  (to  convert  the  CDR  tape  to  S/370  format  and 
place  it  on  a  disk  data  set) 

The  following  major  functions  are  not  being  implemented  in  the  Hew  York  TRACON 
demonstration  : 

•  Console  Data  Terminal  Processing 
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ETG  and  ETG  scenario  generator 


•  On-call  programs 

•  Keyboard  Input  Processing  (KIP) 

•  Advanced  Tracking  (conflict  alert,  altitude  tracking,  and  MS  AW) 

•  Interfacility  (Responses  and  ARTCC  Interface) 

In  addition,  the  following  functions  are  not  being  provided: 

•  alarm  processing 

•  weather  processing 

•  critical  data  recording  and  recovery  processing 

•  bulk  store  FP  processing 

•  dynamic  altering  of  CDR  categories 

•  consolidation  of  sectors 

•  5RAP  performance  monitoring 

•  SWABS  processing 

•  the  following  multifunction  keyboard  commands 

••  C  -  Configuration 

• •  D  -  Display 

•  •  E  -  Erne  rg^noy 

••  G  -  BRATS 

••  I  -  Mag  Tape/Disc  FP 

••  K  -  Reinitialize  Display 

•  •  0  -  Auto  Offset 

••  0  -  MS AW  (Display  Inhibit) 

••  R  -  Memory  Readout 

•  •  V  MSAW  (Fnahle/Disabl-) 
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X 


SWABS 


••  1  -  CDR  Extractor 

••  Z  -  Manual  Reconf 

remote  tower  display  processing 
handof  f 


Detailed  Functions  and  Operational  Concepts 


The  demonstrat ion  system  will  be  run  under  MVS/RTX  on  an  IBM  S/370  architecture 
processor.  The  system  will  appear  as  an  MVS/RTX  batch  job.  There  will  be  no  inputs 
allowed  during  the  run.  There  will  be  an  interactive  job  (and  an  interactive 
terminal  attached  to  that  job)  ready  to  be  initiated  to  execute  the  CDR  Editor  at 
the  completion  of  the  run. 

We  will  convert  the  FAA-provided  CDR  tape  from  7-track  to  9-track  format  at  the  Tech 
Center.  Prior  to  executing  the  online  system,  the  FAA-provided  CDR  tape  (in  9-track 
format)  will  be  converted  to  5/370  format  and  stored  in  a  disk  data  set  (see  section 
3.21  for  details  on  the  conversion  program)  by  an  offline  program. 

An  executive  control  program  will  be  implemented,  that  uses  MVS/RTX,  to  provide 
application  services  previously  provided  by  the  Mul t iprocessor  Executive  (MP£). 

Control  will  pass  to  Retrack,  which  will  drive  the  operational  system.  (See  section 
3.4  for  the  requirements  analysis  for  Retrack.)  The  converted  CDR  data  set  will  be 
read  by  Retrack.  The  Retrack  program  will  be  coded  to  process  tracking  data, 
keyboard  data.  Radar  only  Target  reports,  sector  time,  CDR  termination, 
interfacility  messages,  target  reports,  and  data  buffer  headers.  Retrack  will  pass 
this  input  data  to  PSRAP,  keyboard  and  interfacility  for  application  processing. 

The  tracking  programs  will  be  recoded  to  provide  a  traceable  functional  equivalence 
with  the  current  Mew  York  TRACON  algorithms.  These  programs  read  the  data  provided 
by  Retrack  and  perform  tracking  for  multiple  sensors,  generating  entries  in  the 
Central  Track  Store  (CT5)  and  sending  the  appropriate  data  to  the  display  output 
programs.  (The  demonstration  will  display  data  for  only  a  single  controller 
position.)  (See  section  3.6  for  the  requirements  analysis  for  tracking.) 

The  keyboard  operation  functions  (KOF)  programs  will  be  recoded  to  provide  a 
traceable  functional  equivalence  with  the  current  Mew  York  TRACOH  implementation, 
for  the  supported  commands.  (See  section  3.7  for  the  requirements  analysis  for 
keyboard.)  These  programs  read  the  data  provided  by  Retrack,  process  the  messages, 
and  send  the  required  information  to  Tracking  and  Display  for  further  processing. 
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The  display  output  programs  uill  be  coded  to  support  the  situation  display.  The 
functions  performed  uill  be  equivalent  to  the  current  functions,  but.  because  of  the 
difference  in  the  display  hardware  interface,  functional  traceability  uill  not  be 
maintained.  (See  section  3.8  for  the  requirements  analysis  for  display  output.) 
The  programs  that  support  the  remote  displays  uill  not  be  recoded. 

The  in  te  r  f  aci  1  i  ty  function  uill  process  FP .  AM.  and  CX  messages.  so  that  an 
operational  flight  plan  data  base  can  be  maintained.  The  remaining  interfacility 
messages  will  not  be  processed.  No  interfacility  output  messages  uill  be  generated 
and  the  ARTCC  interface  will  not  be  supported  (see  5ection  3.9).  Houever.  the  ARTCC 
Aircraft  ID/TRACON  Terminal  Computer  ID  relationship  will  be  maintained  to  process 
subsequent  (AM  and  CX)  messages.  The  interfacility  input  programs  uill  pass  its 
data  to  tracking. 

The  CDR  extractor  uill  be  recoded  to  provide  information  for  the  CDR  Editor.  The 
points  at  uhich  the  extraction  is  performed  uill  remain  the  same  as  the  current  NY 
TRACON  system,  for  the  functions  recoded.  Houever,  the  data  formats  uill  change  to 
support  the  following  interfaces: 


CDR 

extractor 

and 

PSRAP 

CDR 

extractor 

and 

tracking 

CDR 

extractor 

and 

keyboard 

CDR 

extractor 

and 

display 

CDR 

extractor 

and 

CDR  editor 

The  CDR  extractor  will  produce  a  data  set  which  resiles  on  an  IBM  3380  disk  data 
set.  (See  section  3.17  for  the  requirements  analysis  for  CDR  extraction.) 

CDR  Editor  uill  be  recoded  to  produce  a  listing  that  will  verify  the  functional 
equivalence  between  the  GFE  system  and  the  demonstration  system,  for  the  functions 
ue  are  recoding  in  the  operational  program.  The  listing  produced  by  the  recoded  CDR 
Editor  uill  be  identical  to  that  produced  by  the  current  editor,  for  the  functions 
that  are  supported  in  the  operational  recoding.  (See  section  3.15  for  the 
requirements  analysis  for  the  CDR  Editor.) 
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3.  I 
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ICD  En  Route  CCC/NY  TRACOH 


This  document  (NA5-MD-631)  describes  the  interface  between  the  NAS  En  Route  Stage  A 
Central  Computer  Complex  and  the  NY  TRACON  facility.  Details  of  the  hardware, 
software,  and  operational  elements  are  provided. 


Sub-section 


Title 


1  .0 


INTRODUCTION 


Recoded 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub-section 


Title 


2.0 


TRANSMISSION  CHARACTERISTICS 


Recoded 


No 


Thj.s  section  describes  the  ARTCC 
hardware  interface  and,  as  such,  contains 
no  demonstrable  functions. 


Sub-section 


Title 


3.0 


REQUIREMENTS  AND  FUNCTIONAL 
CAPABILITIES 


Recoded 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub -sect  ion 


Title 


Recoded 


3.1 


Functions 


Ho 


This  section  provides  an  overview  of  the 
functions  performed  by  the  operational 
interface.  Aside  from  this  information, 
this  section  contains  no  demonstrable 
functions . 


Sub  -  sec  t  von 
3.2 


Model  A3d2/NY  TRACON  Interface 


No 


This  section  provides  an  overview  of  the 
Model  A3d2/NY  TRACON  Interface. 

This  section  contains  no  demonstrable 
functions • 


Sub -  sect  von 


I  Title 


Recoded 


4  .  0 


MESSAGES 


Yes 


The  Collouvnq  input  ss.iqf  s  ar*»  supported: 

Flight  Plan  (FP) 

Arne ndmen t  ( AM ) 

Cancellation  ( CX ) 

No  other  messages  are  supported 

Refer  to  Section  3.9  of  this  document  for 
the  rat lona le  . 


1  0 


Sub-section 

5.0 


Title 

SUPERVISORY  CONTROLS 


Recoded 

Ho 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

Interfacility  will  always  be  enabled. 

Refer  to  Section  3.9  of  this  document  for 
the  rationale. 


Sub-section 

1 

Title 

Recoded 

6.0 

1 

REFERENCES 

No 

1 

1 

This  section  is  administ rat ive  and  contains 
no  demonstrable  functions. 


3.2 


System  Description  and  Specification  Serus 


This  document  (NA5-MD-634)  contains  the  ARTS  System  Description.  Program 
Organization  and  presents  an  overview  of  the  NY  TRACON  Computer  Program  Functional 
Specifications  (CPFS)  series. 


Sub-sect ion 


Title 


INTRODUCTION 


Recoded 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub-sec t ion 


Title 


2.0 


SYSTEM  DESCRIPTION 


Recoded 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 

Note  also  that  this  section  describes 
hardware  components. 


Sub-section 


Title 


System 


Organ izat ion 


Recoded 


No 


Thi-  section  provides  an  overview  of  the 
foLlouing  sections  and.  as  such,  contains 
no  demonstrable  functions. 
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§ 

' 


Sub-section 

2.1.1 


T  it  le 


Data  Processing  Subsystem 


Recoded 


No 


The  IBM  central  processor  and  software 
operating  systems  MVS  and  RTX  comprise 
the  Data  Processing  system. 


Sub-section 


Title 


Recoded 


2.1.2  1  Sensor  Receiver  and  Processor  No 


This  section  describes  the  hardware 
components  of  the  SRAP.  We  are  not  using 
the  SRAP,  since  all  SRAP  inputs  have  been 
recorded  on  the  CDR  input  tape  that  is  read 
by  Retrack. 


Sub-section 

1 

Title  Recoded 

2.1.3 

1 

Data  Entry  and  Display  Subsystem  No 

1 

1 

1 

This  section  describes  the  input  and  output 
devices  at  the  controller  wor kst at  ions . 

1 

1 

1 

1 

| 

There  will  be  no  input  capability  from  the 
data  entry  sets,  because  all  inputs  have 
been  recorded  on  the  CDR  tape  after  KIP 
processing . 

1 

1 

1 

The  situation  display  will  function  as  the 
output  device  for  controller  displays. 

t 


Sub- section 


Continuous  Data  Recordin'}  Subsystem  Ho 


Continuous  Data  R^'.orHinq  uill  be  performed 
on  the  IBM  processor. 

There  will  be  no  critical  data  recording. 
This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Title 


Recoded 


r 


Sub-section 


3.1 


Program  Organization 


Ho 


This  section  provides  the  major  program 
modules,  or  subprograms,  and  the  CPFS  that 
describes  them.  Aside  from  this  information* 
this  section  contains  no  demonstrable 
functions . 


Sub-section 

3.1.1 


Title 

Multiprocessor  Executive 


Recoded 

No 


Refer  to  Section  3.3  of  this  document  for 
the  rationale. 


Sub-section 

1 

Title 

Recoded 

J.  1  .2 

1 

SRAP  Input  Processing 

Yes 

1  - - - 

1 

Refer  to  Section  3.5  of  this  document  for 
the  rationale. 


Sub-section 

3.1.6 


Title 


Recoded 


Bulk  Store  Flight  Plan  Input  Module  No 


Refer  to  Section  3.10  of  this  document  for 
the  rationale. 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


I 


Sub-section 


Title 


3.1.7 


Display  Output  Module 


Recoded 


Yes 


Refer  to  Section  3.8  of  this  document  for 
the  rationale. 


Sub-section  1  Title  Recoded  | 


3.1.8  I  Automatic  Format  Offset  Module  Yes 

- j - 


I  Refer  to  Section  3.8  of  this  document  for 
I  the  rationale. 


Subtraction 

3.1.9 


Title 


Recoded 


Minimum  Safe  Altitude  Warning  (MSAW)  No 


Refer  to  Section  3.13  of  thin  document  for 
the  rationale . 

This  is  a  priority  ?.  function  and 
is  not  required  to  maintain  an  integral 
system . 


Sub-section 


Title 


3.1.10 


Continuous  Data  Recording 


Recoded 


Yes 


Refer  to  Section  3.17  of  this  document  for 
the  rationale  . 


Sub- sec  t ion 


Title 


3.1.11 


Recovery 


P roq  r  am 


Refer  to  Section  3.16  of 
the  rationale  . 


R-o -ded 


No 


this  document  for 


This  function  is  not  required  by  the  TAA  and 
is  not  required  to  maintain  an  integral 
S  y  3  t  e  m  . 


i  n 


Sub-section 

3.1.12 


Title 


On  Call  Programs 


Recoded 


No 


Refer  to  Section  3.14  of  this  document  for 
the  rationale. 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Sub-section 

3.1.13 


Title 

RBTL  Operational  Functions 


Recoded 

No 


Refer  to  Section  3.16  of  this  document  for 
the  rationale. 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Sub-sect  ion 

1  Title  Recoded 

3.1.13.1 

1  Full  RBTL  Operational  Function  No 

1 

I  Refer  to  Section  3.16  of  this  document  for 

1  the  rationale. 

I 

1  This  function  is  not  required  by  the  FAA  and 

1  is  not  required  to  maintain  an  integral 
l  system. 

1 

—  i - 

Sub-  sect  ion 


Title 


First  Level 
Operational 


Backup  RBTL 
Func t ion 


R**c  oded 


No 


Refer  to  Section  5.16  of  this  document  for 
the  rationale. 

This  function  is  not  require'!  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Sub-section 


Title 


3.1.13.5  I  Second  Level  Backup  RBTL 

l  Operational  Function 


Recoded 


No 


\  Refer  to  Section  3.16  of  this  document  for 
I  the  rationale. 

I 

I  This  function  is  not  required  by  the  FAA  and 
J  is  not  required  to  maintain  an  inteqral 
I  system. 


Sub-section 


Title 


3.1.14 


Con f 1 ic  t 


Alert  ( CA )  Module 


Recoded 


No 


I  R'-fer  to  >ctior  3.20  of  this  document  for 
I  the  rational'*. 

1 

!  This  function  is  not  required  by  the  FAA  and 
I-  is  not  required  to  maintain  an  integral 
I  system. 
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Sub  'sect : 

l  on 

1  Title 

Receded 

7.0 

1  ADDITIONAL  REFERENCE  DOCUMENTS 

No 

I  This  section  is  administrative  and  contains 
I  no  demonstrable  functions. 

I 


3.3 


Multiprocessor  Executive 


This  document  (NA5-MD-635)  specifies  the  functional  requirements  for  the 
Multiprocessor  Executive  CMPE) . 

The  functions  performed  by  the  MPE  in  the  NY  TRACOM  system  are  performed  in  the 
demonst rat ion  system  by  MV5/RTX  or  are  not  part  of  the  TRACON  Recode  project.  This 
section  will  map  categories  of  MPE  work  to  MV5/RTX  services  and  identify  those  that 
will  not  be  re-implemented. 

Critical  Data  Recording  and  the  Recovery  Sequence  that  uses  the  Critical  Data  will 
not  be  recoded.  The  equivalent  of  a  scatter  interrupt  will  not  exist  on  the 
demonstration  system. 

The  initializer  module  used  during  preset  operation  will  not  be  recoded.  Offline 
builds  of  the  load  modules  to  be  executed  under  MVS/RTX  will  be  performed.  Task  set 
up  will  be  performed  as  part  of  the  initialization  of  the  RTX  system. 

The  NY  TRACON  normal  mode  MPE  services  are  : 

1  )  Interrupt  Control 

2)  Scheduler 

3)  Executive  Service  Request  Module 
A)  Debug  Module 


Interrupt  Control  processes  the  following  categories  of  interrupts: 

•  Interpiacessor  -  Since  the  recode  is  on  a  uniprocessor,  interrupts  of  this 
type  will  not  occur. 

•  Executive  Controlled  I/O  interrupts.  I/O  processing  is  handled  by  MVS 
standard  access  methods.  Included  in  the  Job  Control  Language  that  is 
used  to  setup  the  RTX  job.  will  be  information  about  input  and  output 
files.  MVS  will  use  this  information  to  set  up  control  blocks  that 
describe  the  characteristics  of  the  files.  Pascal/VS  will  use  the  control 
blocks  to  generate  calls  to  the  proper  MVS  access  methods. 

The  MPE  scheduler  schedules  planned  tasks  and  popup  tasks.  Planned  tasks  are 
scheduled  through  a  lattice  which  imbeds  strict  predecessor/successor  rules.  RTX 
will  schedule  a  subtask  when  a  Work  Request  is  sent  to  the  subtask  from  another 
subtask.  Subtask  successor  rules  for  each  type  of  work  will  be  imbedded  in  the 
logic  or  the  subtask.  The  execution  sequence  within  a  subtask  is  determined  by 
logic  within  the  subtask. 

Popup  tasks  are  aperiodic  and  are  executed  on  the  basis  of  an  associated  real  time 
value.  RTX  time  queuing  will  be  used  when  time  related  scheduling  is  required. 

The  Executive  Services  Module  processes  ESRs.  critical  data  requests  and  executive 
input  messages.  It  also  prints  recovery  variables  and  provides  device  handlers. 
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The  receded  system  will  use  MVS  standard  I/O  routines  and  will  not  perform  critical 
data  processing  or  print  recovery  variables.  It  will  not  process  EX  (Executive) 
Operator  messages.  Individual  ESRs  are  covered  in  th<*  following  sub  -  sec  t  ion  s . 


2'» 

t 

) 

f 

J 

\ 


Sub-section 

2.1.1 


Title 


Recoded 


Console  Data  Terminal  Control 


Ho 


This  is  a  priority  1  function,  but  there  are 
no  CDTs  in  the  demonstrat ion  system. 

In  the  NY  TRACON  system.  CDTs  were  used  to 
interactively  display  and  enter  operator 
messages.  In  the  recoded  system,  there  is 
no  interactivity. 


Sub-sect  ion 


2.1.2 


Title 


Disc  Control 


Equivalent  Disk 
by  MVS/RTX. 


I/O 


functions  will 


Recoded 


No 


be  provided 


Sub-section 


Title 


2.1.3 


MSP  Control 


Recoded 


No 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Sub-sect  ion 

1 

Title 

Recoded 

2.1.4 

1 

MTS  Control 

No 

i 

i 

i 

Equivalent  Tape 
by  MVS/RTX. 

I/O  functions  will  be  provided 
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I - - 

I  Sub-  s- 1  i  ''n 


Title 


I 

I 


7.1.5  1  CMC  Control  Mo 


This  function  is  not  require'!  I»  ,•  t'n-  fAA  and 
is  not  required  to  maintain  an  integral 
system . 


I 

I 

I 


I 

I 


Sub-sec t  ion 


Title 


Executive  Input 


This  f  unc t i on  i s 

is  n't  required 


Me  so  aq 


not  r 
t  *■*  mil 


system. 


qu  i  r 
tain 


R  -  -  o  d  e  d 


d  b\  th-  F A \  and 
»•»  i  n  t  '•  i  i  i  1 


Executive  (EX)  operator  m-ssaq-r  will  not  b*  | 
processed  during  the  demon st  -  a t  ion  .  Th-se  I 
messages  include  scheduling  ropups  (via  the  I 
CDT).  scatter  interrupts  (which  initiated  I 
a  recovery  sequence),  diagnostic  l^adinq  I 
requests  (capability  to  l'ad  tiagn^.t:^  I 
programs).  Print  Resources  and  Print  Switches.! 
Peripheral  Status  Down /Up  (  red- fine  status  I 
of  peripheral  devices).  T a sk / Anc i 1 1  a r y  ! 
Message  (allows  cp-rat-'r  to  '•'nil  m-ssiq-  to  I 
on-call  proqram).  Select  Destqnit-d  ft  »■  kup  ! 
l-veL  Pr'.'tina.  Switch  CDT  M-  -  -  a«.i  -  s  -  •  t  1 
A1  tern. at-  MSP  Channel.  Se 1 •  *  M - r  n  1 1 -  PCD  | 
Channel.  CMC  Related  E.X  M  :  s  » q  e  .  CPi  R-l.it-d  I 
Input  M-ssaqes.  and  Wait  fo:  Input  C: mm  and.  1 
The  above  commands  r«*lcat-  to  N  f  IR.AC'IN  I 
specific  hardware,  recovery  processes  ^ r  I 
MPE  scheduling  of  tasks.  Hone  ef  t  ta  -■  | 
functions  will  be  recoded  on  the  demonstration! 
system.  | 


I 

l 


Sub- section 


Title 


2.3 


Execut ive 


Service  Request 


Recoded 


No 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 

Executive  Services  in  NY  TRACON  allow  tasks 
to  request  operating  system  services.  In  the 
demonstration  system*  since  it  is  recoded  in 
Pascal/VS  with  a  modern  operating  system,  the 
language  processor  will  generate  I/O  access 
method  calls  on  behalf  of  the  user. 

Application  code  will  contain  GETs  and 

PUTs  rather  than  an  Executive  Service  request. 

Scheduling  ESRs  will  be  replaced  by  calls  to 
the  SEND/RECEIVE  application  services.  For 
a  description  see  Additional  Capabilities 
section. 


Sub- sec t ion 
2.3.1 


Title 


Recoded 

No 


Input/Output  ESRs 


An  equivalent  function  is  being  provided  by 
a  standard  MVS  access  method. 


Sub-section 

2.3.2 


Title 


Recoded 

No 


Indirect  ESR  Request 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 
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i 

! 


I 


I 


i 


I 


Sub  -  sect i  on 
2  .  5  .  5 


C 1  -  r  Arithmetic  Overflow  D' 


This  function  is  not  requir 
is  not  rsquirud  to  maintain 
system . 


*:  i  q  n  a 


d  by 

an  in 


P-coded 


Ho 

f  A  A  and 
r  a  1 


2  ^  '•  j  S'  li"rl  i  l  mq  ESRs  M-» 


An  eq.ii-.'ilent  function  l  -  b»mq  p  r  ^  •: 1  d«*  1  by 
RTX  scheduling  services  invoked  by  SEND 
and  RECEIVE  application  . 


Sub-  sec  t  :  'n  I  Title  Recoded 

- - - I - - - - - 

2.5.S  |  Debug  -  Snap  Dump  No 

- - I - - - 

|  An  equivalent  function  is  b'Mnq  provided  by 
j  RTX  Probe*  an<i  D<*buq  services. 

1 


S'lh  - 

V  'O 

1  T  .  1 1« 

R*.-  'ded 

2  .  V  S 

1  Request  System  Resources 

No 

|  This  function  is  not  required 

I  is  not  required  to  maintain  an 
I  system . 

1 

by  the  FAA  and 
integral 

Title 


R  e  c  o  d  e  d 


System  Scatter  Interrupt  (FSSCAT)  Mo 


This  (unction  is  not  r*quir<"d  bv  th«  FAA  and 
is  no*-  requ  i  r*H  to  m-unt  nm  in  j  n  t  ^  ^  r  1 1 


7  i  t  !  *» 


C  1 1  1  a  n  c  1 1  1  a  r  y  (  F  C*  C  A  L  L  ) 


|  This  .  unction  is  not  required  by  th<*  f  AA  and 
I  is  no*  required  to  maintain  m  :  n  t e  q  r  1 1 
I  system 

I  On-  ,  i.l  proqrams  will  n't  b-»  r^c^d-d  for  th- 
I  lemon  ;  t r a t i  n  system 


7 1 1  le 


R*r. 


-  <i«*  d 


E  v l  t  1 F  C f X  I T  J  Mo 


An  e  q  j  i  •  •  1 1  *  n  t  f  u  n  c  *.  i  :  ■  is  b  <«  ;  n  g  provided  by 
f.VS/RTX  and  Pasral/VS 

An  F.TsXIT  is  us*d  by  a  t  .  s  k  to  i>. dilate  that 

it  hlS  CCHplM^d  p  roo  »•-.'•  i  n  q.  In  th- 

d«m  n  st  r  1 1  ioi»  system,  P  i  -  or. !  /  VS  support 

system  will  generate  t  h  program  *xi  t  at  the 
conpl»tion  of  execution. 


Sub-sect ion 


Title 


SCHEDULER  MODULE 


R~r  d-d 


This  section  provides  t-chni-  *'  ri'-n!  1> ■  ■  ‘ 
contains  no  d-mon  s  t  r -»l>  1  *■  fun  '  i  ri «. 

Refer  to  the  Overview  of  t  h-  Mu  i  t  j  r  '  ■"  r 

Executive  which  appears  at  fh«  b- q : on ; uq  <-»  ( 
Section  3.3  for  the  ratiorni*  . 


Sub- sec 1 1  on 


Tit  Le 


<♦  .  1 


Popup 


Schedule  r 


p 


c'*d-d 


Mo 


An  equivalent  function  is  bemq  provided  by 
RTX  Time  Scheduling. 

Refer  to  the  Overview  of  the  Multiprocessor 
Executive  which  appears  at  the  b-qinninq  of 
Section  3.3  for  the  rationale. 


Sub-  sec 


:  on 


Title 


Planned 


Schedule  r 


R  vl^l 


No 


An  equivalent  function  is  beinq  provided  by 
the  RTX  Scheduler. 

Refer  to  the  Overview  of  the  Multiprocessor 
Executive  which  appears  at  th-  heqinnmq  of 
5ect*on  3.3  for  the  rational**. 
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Sub- section 
4 . 3 


Title 


Recoded 


Executive  Time  Check  Routine 


An  equivalent  function  is  beinq  provided  fcv 
Timing  Control  executive  servic*. 

This  routine  checks  each  p  roce  r  ’  s  ti-e 

to  determine  if  it  has  been  away  from  th» 
Executive  longer  than  the  allotted  time  or 
has  been  in  the  Executive  longer  than  the 
allotted  time.  In  the  demonstration  system. 
Timing  Control  will  verify  that  a  subtask  is 
not  executing  an  unacceptable  length  of  tine. 
See  Additional  Capabilities  below. 


I 

I 


l 

I 

I 

I 

I 


Sub-section 


Title 


5.0 


INTERRUPT  CONTROL  MODULE 


Recoded 


No 


An  equivalent  function  is  bernq  provideo  by 
M75/RTX  Interrupt  Processing 
In  the  MPE  system,  the  Interrupt  Control 
Module  processes  operational  and  error 
interrupts.  In  the  demonstration  system, 
processor  and  peripheral  communication 
(operational  interrupt'.-'  will  be  fielded  bv 
MVS:  error  interrupts  of  a  software  nature 
(program  checks)  will  b «  f  i  <■*  1  d  d  by  M  V  S / R  T \ 
hardware  interrupts  will  be  fielded  by  MVS. 


I 


-I 

I 


I 

I 


I 


I 
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Title 


Sub  -  sec.  t  ion 


6 . 0 


DEBUG  MODULE 


Recoded 


No 


An  equivalent  function  is  b^inc;  provided  by 
RTX  Debugging  aids. 


I  I  The  MP E  Debuq  nodule  allows  setting  and 

1  I  releasing  of  software  breakpoints,  trntinq 

I  I  of  task  execution,  snap  dumps,  history 

i  |  function,  automatic  restart,  etc. 

I  I  In  the  demonstration,  no  recovery  capabilities 

I  |  will  be  provided.  Program  debugging 

I  |  during  development  will  be  performed  by 

I  I  calls  to  RTX  SNAP  and  TRACE  routines. 


Additional  Capabilities 


SENO/RECEIVE  lm.11  be  an  application  service  that  provides 
intertask  communication.  These  services  will  be  used  by  subtasks 
to  pass  data  and  buffers  between  subtasks  and  to  request  services 
from  other  subtasks. 

Timing  Control  will  be  an  application  service  that 
periodically  determines  if  processing  deadlines  are  being  met. 

It  also  passes  system  time  for  output  to  the  display  at  a 
predetermined  interval. 

Initially a ti on / Terminat  ion  will  be  an  application  service  that 
prepares  each  subtask  for  executi  on  at  system  in  i  1 1  1 1  i  r.ilion  and 
terminates  processing  of  all  sub tasks  at  system  termination. 
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Retrack  is  a  program  that,  through  use  of  CDR  tape,  a'-tr  as  a  load  tester  and  driver 
for  the  New  York  TRACON  environment.  For  the  NYTRACON  demonstration  program.  RE  TRACK 
will  act  as  a  driver  only.  In  the  New  York  TRACON  environment  RETRACK  is  an 
off-line  program  which  uses  the  backup  IOPB  to  drive  the  operational  system  during 
non-ope rat ional  periods.  The  NYTRACON  program  for  the  demonstration  will  be  an 
integral  part  of  the  operational  program. 

The  demonstration  RETRACK  will  make  use  of  the  same  CDR  file  that  the  original 
RETRACK  uses;  however,  not  all  of  the  messages  will  he  processed  bv  RET  RACK  or  the 
operational  program.  The  messages  that  are  not  processed  will  be  discarded. 

The  demonstration  RETRACK  will  be  written  in  P«SCAL/V5.  The  data  used  will  b**  read 
from  a  disk  containing  CDR  data  which  has  been  converted  to  IBM  format  hy  an 
off-line  program  (see  Section  3.21). 


Sub- sec  t ion 


Title 


1  .  0 


INTRODUCTION 


Roc e ded 


NO 


This  section  contains  general  information 
on  RETRACK,  and  contains  no  demonstrable 
f unct ions . 


Sub  -  sec t ion 

1  Title 

Receded 

1  .  1 

1  Purpose 

NO 

1 

I  T iis  section  contains  general 

information 

I  on  RETRACK,  and  contains  no  demonstrable 
I  functions. 

I 

, - 


35 


Sub-  •section 

1  .2 


Tit  l* 
Scope 


Recode  d 
NO 


This  section  contains  general  information 
on  RETRACK,  and  contains  no  demonstrable 
functions . 


Sub-section 
1  .  3 


Title 

Bac  k  g round 


Recoded 

NO 


This  section  contains  general  information 
on  RETRACK,  and  contains  no  demonstrable 
functions. 


Sub- section 
1  .  <* 


Title 

En v l ronmen  t 


Rec  Dded 
NO 


Runs  as  part  of  the  ope  r  a  t.  i  .'n  a  l  system  as 
MVS/RTX  task.  Input  is  from  disk. 
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1 


Sub-section 
1  .  5 


Title 


Program  Description 


Recoded 


NO 


This  section  contains  a  general  description 
of  RETRACK,  but  contains  no  demonstrable 
functions  - 

The  demonstration  Retraok  will  he  an  integral 
part  of  the  operational  n  y ::  t  ~  Y. .  not  an  inde¬ 
pendent  program. 

Enhanced  Target  G<"  ne  r  a  1 1  will  r-'t  be  incor¬ 
porated  into  the  demonstration  RE  I  RACK. 

Input  data  will  come  from  *  rioql-  so" in'- . 
Refer  to  section  2.3.1.  below. 

Input  data  will  consist  of  all  information 
on  CDR  tapes.  Refer  to  section  3.0,  below. 

The  options  of  the  New  York  TRACOh  RET  RACK 
will  not  be  incorporated  in  the  demonstration 
RETRACK. 

If  the  data  that  is  sent  by  FT  7 RACK  is  not 
used  by  the  demonstration  operational  program 
as  it  would  have  been  by  the  York  TRICON 

program,  the  receiving  ta-k  Jill  discard 
the  data. 


Sub-section 


Title 


PROGRAM  OPTIONS 


Reeded 


NO 


This  section  contains  general 
information,  and  contains  no  demonstrable 
functions . 


Sub-  sec  t  ion 


Title 


2  .  I 


Assemb 1 y 


Op  t ions 


Re  c  ode  d 


HO 


This  section  contains  general 
information,  and  contains  no  demonstrable 
functions . 


Sub - sec  t ion 


2.1.1 


Title 

Message  Processing  Inhibits 


Receded 

NO 


This  is  a  New  York  TRACOM  assembly  option. 
The  demonstration  RETRACK  will  not  inhibit 
CDR  message  types  or  subtypes-  All  messages 
will  be  read  from  the  disk.  The  messages 
which  are  ignored  by  the  New  York  TRACON 
RETRACK  will  also  be  ignored  by  the  demonst¬ 
ration  RETRACK.  Those  messaqes  which  ar» 
processed  by  the  Hew  York  TRACQN  P.ETRA.CK. 
will  also  be  processed  by  th<~  demonstration 
RETRACK.  Keyboard  messaqes  will  not  be 
inhibited  by  the  demonstration  RETRACK. 


Sub-sec  tion 

2.1.2 


Title 


Recoded 


Process  Hon-Standard  Formats 


HO 


RETRACK  will  be  coded  to  accept  standard 
NYTRACOH  formatted  data  only. 
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Sub- sect  ion 

2.13 


T.tle 


Recoded 


Systen^Site  Adaptation  Par a meters 


System  parameters  used  will  be  unique  to 
the  demonstration  program.  Rr.TR‘*CK  Ultra 
program  parameters  will  not  be  used. 


Sub-section 

2.2 


Title 


R^c^ded 

NO 


Program  Startup  Options 


These  options  will  not  apply  to  the 
demonstration  program 


Sub-section 


T.tle 


2.2.1 


Force  Operational  System  Into 
Training  Mode 


Recoded 


NO 


This  option  will  not  apply  to  the 
demonstration  program 


Sub-section 


Title 


2.2.2 


Select  Input  Sensors 


NO 


The  four  New  York  TRACON  sensors  will  be 
processed  by  the  demonstration  proqram. 
The  selection  option  will  not  apply. 
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Sub- sect  ion 

1 

Title 

F  ••  •“  ;•  d  e  d 

i 

l  ts> 

i  oj 
i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

1 

Runtime  Options 

NO 

1 

1 

1 

1 

1 

These  options  are  system  s;>'- ■'  i  i 
hardware.  They  are  not  r  e  «i 1 1 1  r  - » : 

demon st rat  ion . 

;c  to  PN  r  VAC 

for  *  h  e 

Sub- sect  ion 

1 

Title 

R -ce.de  i 

2.3.1 

1 

Select  Input  Media 

NO 

Input  data  will  come  from  an  IBM  formatted 
disk  containing  the  CDR  data  which  hie  been 
converted  to  IBM  format. 


Sub  Meet  ion 
2  3.2 


Title 


k  folded 
NO 


Select  Replay  Initiation 


This  is  a  UNIVAC  hardware  spec.fic  ort:  -n  . 
Startup  times  may  be  entered  in  to  M-w  Yorw 
TRACON  RETRACK  program  to  invoke  the  pr  ■  ess 
l  ng  of  the  RETRACK  program  The  d»m.nr  I  r  if  1  >n 
RETRACK  will  startup  on  ■  m*»«»nd  fr-  n  'he  user 

not  from  startup  input. 
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Sub-section 

2.3.3 


Title 


Recoded 

NO 


Enable/Disable  Interfacility 
Data  Processing 


In  the  New  York  TRACON  RETRACK,  this  is  a 
hardware  controlled  option.  Tor  the  demon¬ 
stration  RETRACK  the  option  of  inhibiting 
interfacility  messages  will  not  anply. 

RETRACK  has  the  capability  to  playback  inter¬ 
facility  messages  when  processing  non-flight 
in t e r f ac i 1 i t y  messages  such  as  AM  and  CX 
The  current  RETRACK  checks  to  make  si! re  a 
flight  plan  has  been  received  and  acknowl¬ 
edged  first,  then  it  processes  the  r.  -n-flight 
interfacility  messages.  The  demonstration 
RETRACK  will  also  have  ■►his  capability. 

The  demonstration  RETRACK  will  also  have  the 
capability  to  process  interfacility  flight 
plan  messages. 


Sub- ifct ion 


Title 


3.0 


INPUTS  AND  INPUT  DATA  FORMATS 


Recoded 


YES 


Data  Buffer  Header 
CDR  Initialization 
CDR  Termination 
Data  Delete/Resume  « 

Data  Loss  # 

Memory  Dump  # 

Sector  Time 
Target  Report 
T rack inq  Data 
Key board  Entry 
Automatic  Function  * 
Interfacility  Data 
MS  AW  ALARM  mensoqe  * 
Altitude  Track inq  message  M 
MS AW  DISPLAY  message  « 

CT5  DATA  message  4 
Radar  Only  Target  Report 
Radar  Data  Loss  4 
CA  Linear  messaqe  * 

CA  NFMAMS  message  * 

CA  PROXIMITY  message  « 

*  are  discarded  messages 


Title 


Sub-section 
4 . 0 


Recoded 


RETRACK  OUTPUTS/OUTPUT  DATA  FORMATS  YE5 


1)  Sector  Time  Messages  I 

2)  Beacon/Radar  Reinforced  Beacon  Target  ! 

Messages  I 

3)  Radar  only  Target  Report  Messages  I 

4)  Display  Keyboard  Messages  1 

5)  Interfacility  Input  Messages  J 

Note*  Only  the  fol  I'-'w  ing  messages  will  be  ! 
fabricated:  Keyboard  flight  data  message  | 

for  CDR  input  tracking  data  for  which  there  I 
is  no  current  flight  plan.  I 


Sub-section 

i 

Title 

- - --i 

Recoded 

4  .  1 

i 

SRAP  Message  Formats 

YES 

i 

i 

i 

i 

i 

Only  those  that  are  applicable  to 
NYTRACON  program  will  be  included 
(parallel  SRAP  message  formats) 

the 

. — . — . - - - 

Sub- section 


Title 


4.1.1 


Tampa/Sarasota  Serial  SRAP 
Message  Formats 


Recoded 


NO 


These  message  formats  do  not  apply  to  the 
demonst rat  ion  program. 


Sub-s*ct  i^n 


A  RIj  II!  A/Nf.U!  YORK  itfACON  r.r,U'*l  YI  > 
SRAP  M»asaq»?  Format'. 


Their  f  n  i  m  a  I  ■:  do  »pp  1  y  to  tit"* 

d  r  m •_•  nst  rat  ion  ptvq  t  »  t* 


J  T  i  *  I  - 


Redded 


<«  7 


I  &*?  v:"i/Rndnr  R»  t  n  f re  e  d  R*-«-o  Yrl"* 

iM*  Format- 


t  7  h  ♦•  -.  •*  ti  *»  t  i  ■  i  j  -  format  •;  d  >  >  r  n  I  y  t  -  t  h  '* 
i  «|»m*  r.’itr  iti  »•  p  (  “4  '  •  "» 

i 


Vib-  ".»■ 


I  Ti  t  le  R>  coded 


i  Radar  Only  F^rmi*  •  YFT* 

I 

j  Th »r.»  a  q -  f  o r ~i  a  *  d-  »rr'.v  V>  th- 

i  rtc n  t  r  1 1.  i  -.m  pr  o qr  ; o 

! 


7-:b 


i  on 


Title 


Re  :  oded 


'*  .  1  .  ?  ,  3  |  Meathfr  Mip  Fornit*:  NO 

I 

I  Th'*'*:  form  >t-  d'-  n^t  ipoly  to  t  h  * 

I  d  **  m  •*  nitration  pr  qnm. 


Title 


Sub  -  sec  t ion 
4  .  1  .  2 .4 


Recoded 

YES 


Sector  Mark  Formats 


These  message  formats  do  apply  to  the 
oemonst r at  ion  program. 


I 

I 

I 


I 

I 


Sub-sec t ion 

1 

Title 

Re  cod*  H 

4.2 

I 

- I  . 

Common  Digitizer  (CD)  MF1SG  Formats 

NO 

Not  applicable  to  NYTRACON  RETRACK. 


I 

I 


! 


1  Sub-section 

I 

Title 

Recoded 

1  4.3 

1 

. 1 

Display  Keyboard  Message  Formats 

YES 

I 


I 


All  keyboard  messages  with  no  errors  that  ! 
are  read  from  the  CDR  data  will  be  processed  I 
and  sent  to  keyboard  p  r  see  ss  mg  .  I 
Keyboard  messages  in  error  will  be  loqged  i 
to  a  designated  log  file.  I 

| 
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T 


Sub-sect  1 


Title 

Interfacility  Me  s  r  aq  e 


R-C'HH 

YF5 


5  u  b  -  s  e  t  i  •■■>n 
3 .  0 


RETRACK  will  read  all  i  •«  *  ••  •  '  •  ;  •  i.  \  y  r>*»r'-iq#»r. 
bat  will  only  send  FP  ,  CX  .  »  AM  m  -  -  s  u  e  s 

to  the  demonstration  in  t  e  r  f  i :  s  1  :  t  v  module. 

The  FP  message  m'rt  h.v1'*  i  0-*.  -*nt 

to  the  ARTCC  to  b<-  sent  to  llity.  All 

other  messages  uil!  he  discarded 


Title 


Recoded 


SYSTEM  INITIALIZATION  A N p  CP 


This  section  contains  inf  rmatiyn  de-orihinq 
hardware  options,  a  ;  u«]  1  i  •  i  n  i  e  t  i  t  i  •  / e 
run  time  options.  Th*  assembly  a : •  i  run  tin- 
options  will  be  incorporated  l  n  t  :>  the  cor** 
resident  RETRACK  program. 


Sub  -  sect  ion 
5  .  I 


Title 


9- coded 


This  is  hardware  r»l  V"ii  4  '  JNJV'C.  and  is 
replaced  by  i>  -Mnoiit 


Title 


Sub-section 


5.2 


Disk  Subsystem  Initialization 


This  is  hardware  related  to  UNIVAC, 
replaced  by  IBM/370  environment. 


Recoded 


NO 


and  is 


Sub-section 

5 . 3 


Title 


Recoded 


VIC  Tape  Subsystem  Initialization 


NO 


This  is  hardware  related  to  UNIVAC,  and  is 
replaced  by  IBM/370  environment. 


Sub-section 


Title 


5.4 


IMT 


Initialization 


Recoded 


NO 


This  is  hardware  related  to  UNIVAC.  and  is 
replaced  by  IBM/370  environment. 


Sub -  sect  ion 


Title 


5.5 


IOPB 


Initialization 


Recoded 


NO 


This  is  hardware  related  to  UNIVAC.  and  is 
replaced  by  IBM/370  environment. 


S  1.1  b  - 


5  .  h 


5  v'  s  t  e  m  Startup 


H 


-.od*d 


Thin  wilL  not  bo  hir'iui.ir*  '•  r  i  *  n  t  d  t^  t  h#» 
extent  discusscH  in  this  section,  the  MV 3/ 
RTX  environment  will  pro"H®  stirrup. 


Sub  -  seo  t  ion  I  Title 


3.7  I  Select  Runtime  Options 


ode  d 
M-j 


T  h*“  npt  *.  p  <*'  l  {  i  **  d  in  Hi  f  Ki  i  •  ’  A  • '  K  II'". :  r!  '  V 

MANUAL  ir-  orient'-d  *  •  Hi«  N*w  i-  r  l  IHACON 
RETRACK  program  only.  Run  tine  option;  for 
the  demonstration  RETRACE  w ill  be  defined 
by  the  operating  system  of  which  RETRACK 
will  be  a  subfunction . 


Sub  - s ee  t ion 


MTEMOIX  A 


Title 

M-SS.V4-  Typ-  VI- 


e  ended 

Y  F.  '• 


I  These  equates  are  require  i  to-  maintain  an 
I  int'.qra  L  system  . 
j 


Sub- sect  ion 

1  T.tie 

Recoded 

APPENDIX  B 

|  CDR  System  Parameter  Options 

YES 

1 

I  Only  those  equates  specific  to 
|  uill  be  included. 

i 

NYTRACON 

1  1 

Sub - sec  t ion 

1  Title 

Recoded 

APPENDIX  C 

i  OPS  Description  Parameters 

YES 

1 

I  Only  those  equates  specific  to 

i  will  be  included 

1 

NYTRACON 

Sub- sect  ion 

1  Title 

Recoded 

APPENDIX  D 

|  RETRACK  Assembly  Runstream 

NO 

These  values  will  be  incorporated  into  the 
demonstration  RETRACK,  but  will  not  be 
considered  as  a  'runstream.' 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonstration . 


3.5 


SRAP  Pr_ocgssinq 


on  the  recoding  cpecif  ic^tions  for  Parallel  SRA 
derived  from  NAS-MD-63f>. 

reports,  beacon  reports  and  radar  r'1  inf  -<rc>*d  beac  ■ 
reports,  along  with  sector  time  messages,  from  REIRACK.  It  then  puts  them  into  th 
formats  needed  by  TRACKING. 

PSRAP  will  not  do  any  hardware  related  SRAP  functions,  such  as  SRAP  harduar 
initialization,  performance  monitoring,  alternate  5 RAP  selection  and  SRAP  Confident 
test.  It  will  not  process  SRAP  alarm  messages. 


This  document  elaborates 
processing.  The  sections  are 


F3RAP 


the  radar 


Sub - see 1 1  on 


Title 


.0 


INTRODUCTION 


This  section  provider  an  ir.tr  ■•duct 
following  subsections  and.  a:  such 
no  demonstrable  functions. 


v 


-Vied 


No 

I  on  tn  t  h  e 

.  contain s 


Sub- sec  t ion 


Title 


2.0  |  SRAP  INITIALIZATION 


Only  the  following  SRAP 
functions  will  be  imple 
Initialization.  Sector 
tion.  and  Input  Buffer 


Recoded 


V-s 


Initialization 
men  ted:  Scan  Time 

Mark  Table  Initial  is 
Initial  i  .*  a  t  ion  . 


Sub-sect  ion 


Title 


SRAP  MESSAGE  PROCESSING 


Recod«d 

No 


This  section  provides  an  introduction  to  the 
follow  inq  subsections  and.  as  such,  contains 
no  demonstrable  functions. 


The  alarm  processing  function  is  not  being 
provided  as  stated  in  Section  3.0:  Software 
Requirements . 


Sub  -  sec  *  1  on 


4 . 0 


[ 


I  Title 


SRAP  PERFORMANCE  MON  I  TOR  I Nf* 


Receded 


No 


The  SRAP  performance  monitoring  function 
is  not  being  provided. 


Sub  section  I  Title  P~  '-ded 

~  . .  -I . . . . 

5.0  1  ALTERNATE  SRAP  SELECTION  Ho 

- - |  — - - - - - 

I 

1  Since  there  is  no  SRAP  performance  momtor- 
I  ing.  there  is  no  need  for  th«*  Alternate 
I  SRAP  Selection  function. 


Sub- sect  ion 


Title 


6  .  0 


SRAP  CONFIDENCE  TEST 


Recoded 


No 


Since  there  is  no  SRAP  performance  monitor¬ 
ing.  there  is  no  need  for  the  SRAP  Confi¬ 
dence  test  function. 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demon s t ration  . 
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3 . 6 


ntcr~sensor  Linker) 


This  document  (NAS -MD-6 37 )  describes  the  specifications  for  tracking  and  inter 

sensor  linker. 

Tracking  gets  its  inputs  of  target  reports  from  P5RAP  and  fliqht  plans  from 

Interfacility*  It  also  receives  keyboard  messages  to  update  Trackinc  data  base.  The 
primary  function  of  tracking  is  to  correlate  proper  tracks  with  th<*  targets  and 
generate  data  to  be  displayed  and  to  be  extracted  on  CDR  tape.  In  cases  where 

correlation  is  not  possible,  it  creates  new  tracks  in  CT5  using  the  information  in 

the  target  reports.  Tracking  will  not  store  data  for  Conflict  Alert  and  M5AW,  sine- 
those  functions  are  not  being  recoded. 

Tracking  algorithms  will  be  completely  preserved  as  they  are  in  the  current  system. 

Inter  sensor  linker  links  the  associated  tracks  within  one  sensor  to  unassociated 
tracks  in  a  related  sensor. 
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Sub  sec 


1 


Title 


TRACKING  FLOW 


R~' 


fir  d 


Ho 


This  section  provides  an  overview  of  the 
trackinq  flow  and  contains  no  demonstrable 
functions . 


Sub 


2 . 0 


sec t ion 


Title 


TRACKING  CONTROL 


Recoded 


The  trackinq  control  function  is  a  require- 
if  the  tracking  function  is  t-->  be  implemented 
and  consequently  is  a  priority  I  function. 


Sub-sec  t ion 


Title 


3 . 0 


TRACKFD  TARGET  PROCESSING 


Recoded 


Nn 


This  section  provides  an  overview  of  the 
following  subsections  and  contains  no 
demonstrable  functions. 


Gnh-s-c  t  I'.  n  I  Title  R  H 


S.1  I  CORRELATION  W-: 


This  is  a  priority  l  function. 


I 


V« 


Sub-section 


Title 


Recoded 


3  .  I  .  I 


TRACKING  FIRMNESS  AND  TRACK  ORIENTED  Yes 
SMOOTHING 


This  is  a  priority  1  function. 


Sub- sec  t ion 

i 

Title 

Recoded 

3.1.2 

i 

TRACKING 

BINS 

Yes 

i 

i 

i 

This  is 

a  priority  1 

function. 

Sub-section 

3.1.3 


Title 


Recoded 

Yes 


PRIMARYVSECONOARr  BINS 


This  is  a  priority  1  function. 


Sub-section  I  Title  Recoded  | 


3.1.4  |  CROSS  REFERENCING  Yes 

- J - - 


is  a  priority  1  function. 


Sub-sec t ion 


Title 


5.1.5 


TARGET  SELECTION 


Recoded 


Yes 


This  is  a  priority  1  function. 


Sub 


Title 


5  1 


6 


PRIMARY/ SECONDARY  CORRELATION 


Recoded 


This  is  a  priority  1  function. 


Sub-section 

i 

TlUi 

R- coded 

5.1.7 

i 

i 

norw.nl.  parent  and  parent  trial 

TRACK  CORRELATION 

Yes 

i 

This  is  a  priority  1  function 


Sub- sec t ion 


DEVIATION  TRACK  CREATION 


This  is  a  priority  1  function. 


Sub-sect  ion 


SECOND  PASS  PROCESSING 


This  is  a  priority  \  function. 


Sub-section 


INITIAL  CORRELATION 


This  is  a  priority  I  function. 


Sub-section 


DEVIATION  TRACK  CORRELATION 


This  is  a  priority  1  function. 
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- fk 


£ 


Sub  *  sec  t ion 


Title 


3.1.13 


TRACK  CORRECTION 


D 


'i 


This  is  a  priority  1  fun'-t  |.>n 


Sub-sec  t ion 


Title 


3.1.14 


AUTOMATIC  ACQUISITION 


Recode d 


Y  >;  5 


This  is  a  priority  1  fun-  ipn 


Sub  -  sec  t ion 

1  Title 

Receded 

3  .  1  .  1  S 

1  ST03E  CONFLICT  ALFRT  DATA 

N-  • 

1  The  Advanced  Tracking  fon  .ti 

1  implemented  in  tt«e  NY  T  R  A  C  0  N  i 

1  coding. 

>-  ar-  not  being 

’ ;  gram  re- 

Sub -  see  t i  on 


Title 


PREDICTION 


T  h  l  •;  i  •;  «  priority  t  fun 


sa 


Sub-section 

1 

Title 

Recoded 

- 1 
i 

5.2.1 

1 

auto-drop  area  predictions 

Yes 

1 

1 

1 

i 

This  is  a  priority  1  function 

I 

i 

1 

Sub -sect  ion 

1 

~i*i. 

-'eC'-H^d 

i 

3  2. 2 

1 

a'JTO  transfer  of  fob 

Y  •» 

i 

1 

1 

1 

“his  is  a  priority  1  function. 

Sub- section 

1 

Title 

Receded 

i 

3.2.3 

1 

1 

- 1 

auto  ACTIVATION  OF  AIRCRAFT 

type 

Yes 

-  1 

1 

This  is  a  priority  1  function. 


Sub-suction  j  Title  Receded 


3.2.4 

i 

i 

AUTO  TRANSFER  OF  AIRCRAFT  TYFF  TO  No 

0RITE  TABULAR  LIST 

i 

i 

i 

i 

i 

The  New 
project 
display 

— 

York  TRACON  r-code  d-monst ration 
will  not  incorporate  a  Bnte 
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S'il>  -»« 

i 

Tit  l- 

R<~  o  ^ded 

l 

4  .  0 

i 

PROCESS  UNUSED  RFPOR 

TS  (  fplJR  ) 

Yes 

1 

i 

i 

i 

This  13  a  priority  1 

f  *ino  *  «  -n  . 

! 

1 

1 

Sub-  sec  t  ion 

i 

Title 

Recoded 

5  0 

i 

INTER  -  SF.N50R  LINKER 

(  ISL  ) 

Y<*  s 

i 

! 

1 

This  is  a  priority  1 

functi?n. 

Sub-section 

1 

Title 

Recoded 

1 

6  .  0 

1 

EARLY  DISCRETE  CORRELATION  C T EDC ) 

Yes 

1 

1 

1 

1 

This  is  a  priority  1 

f  itnr.  t  irn  . 

1 

1 

| 

Additional  C.ipabi  lit  i 

-- 

T  h  r  <r  will  be  no 

H-monstrat ion  . 

additional  c  ap  ah  1 1  i  t  i  e  s 

P  re  i  d^d  f  •-»  r 

t  h  e 
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3 . 7  Keyboard  Processing 

This  document  (  NAS-flD-6  38  '  describes  the  spec  i  f  i  ~  at  ion  s  for  the  KEYBOARD  module. 
The  KEYBOARD  module  shall  process  all  completed  preview  messaqes.  Th*»  preview 
messages'  characters  shall  be  interpreted.  and  the  required  operation  p  r  «■:«  s  -  i g 
shall  be  initiated.  The  preview  messages  shaLl  be  received  from  the  RETRACK  mdule. 
RETRACK  shall  filter  out  invalid  keyboard  messages  by  looJanq  *t  th<-  -rrc'r  f  i  e  •  i  in 
each  message,  and  only  sending  those  messages  to  the  KEYBOARD  module  which  are  -rror 
free.  RETRACK  will  also  send  to  KEYBOARD  flight  data  messages  fabricated  f  ;  :  s  th* 
Trackinq  Data  Messages. 

The  KEYBOARD  module  shall  receive  all  error  f  r°**  V  "’/boa id  messages  which  are  the 
CDR  tape,  but  shall  only  process  a  subset  of  them.  The  following  sections  elaborate 
on  which  functions  will  be  implemented,  and  which  functions  will  not  be  implemented. 


5ub_sec  tion 


Title 


INTRODUCTION 


R  e  o  :i  e  d 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub- sec t ion 
1  .  1 


Title 


Components  of  the  Keyboard  Input 
Module  No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub -  section 


Title 


1.1.1 


A iphanume r  ic 


K  e  y bo  a  r  d 


Recoded 


No 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 
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Sub- sec  1 1 cn 


Title 


1.1.2 

i 

Sleu.  Entry  Device 

(  SFD ) 

i 

i 

This  section  pro" 
contains  no  demon 

ies  tec  hr. : 

•  tr.ir.  le  f 

Sub  -  sec t ion  I  Title 

. --'I  - - 

1.1.3  I  Quick  Look  Selector  Suit.--. 


I  This  section  pr  jv:  Jos  technio.il 
I  contains  no  demonstrable  fun-.r; 

I - - - 


Sub -sect  ion 

1  Title 

1  .  2 

1  Classification  and  Valid.it 
1  Messages 

1  This  s  es  t  i  •  n  is  .i.lnmi  i 

1  no  demonstrable  functions 

ion  o 

•  ]  .<  . 

Sub  t  ion  I  T 1 1  _e 

- | -  - 

1.2.1  I  Messaqe  Categories 

- - I - - 

I  T  h  l  ;  s  e  t  l  o  n  provides  t  -  \  h  ri  :  .  1 1 
1  contains  no  demons*  r  nb  1  ~  tunc  ti 


Sub  c^c  t  i on  I  T  1 1  1  e 

- , - 

I  General  M»*  s  saqe  ’/  »1  ul  i*  mi>  Cn  i 

-  - I . . . . .  -  - 

I  This  is  a  priority  I  function. 


I 


Sub-section  I  Title  Recoded 


1.2.3  |  Message  Entry  Error  Indication:;  No 

I  This  section  provides  technical  content  but 
|  contains  no  demonstrable  functions. 


Sub- section  I  Title  Receded 

- j - 

1.2.4  |  Duplicate  ACID'S  for  TracV  File  Yes 

I  Identity 


I  This  is  a  priority  1  function. 

| - 


Sub- sect  ion 


Title 


Recoded 


2.1  |  Input-,  Yes 


This  is  a  priority  \  f  unc  t  i  or, . 

The  following  functions  will  be  recoded. 
Initiate  Control 
Track  Rep  s  1  t  i  on 
Track  Suspend 
Terminate  Control 
Flight  D-«  t  *  Fn  t  r  y 

The  follouing  functions  ui 1 1  not  be  recoded. 
Han doff  Initiate 

Interfacility  M<ssage  Prin*-  I  MPR  I MT 
Interfacility  Test  Progr.m  Operational 
Training  Target  Generator  .  s.iu-e 
Con  FI  i'  t  Alert 

The  f  o  1  1  ;  1 1  g  Mult  *  fun  c.t  i ».  r«  s  will  be  recoded, 

deleted 
BCN  (Beacon) 
deleted 

HVYJG  (Heavy  Jet) 

deleted 

MODI  (Modify) 

PREK  (Preview) 

SY5K  (System  Data) 

TABG  (Tabular  List  Messages) 

YSCP  ( Scratch  Pad) 

The  following  Mu 1 1 1 1  vm t .  •  n  s  will  not  be 
re.: o d-d  . 

A'  I  S 

C  FG  D  (  C  *•  n  r  l  g  u  r  a  t  ;  c  n  ) 

D  SL.  r  .■!  play  ) 

EMC  l  (  fm<“  c  uency  > 

BRATS  (Be. aeon  Reports  *nd  7  racking  Summary) 
F  .  I.K  (  V  .  1  r  er  > 

IIP  <  Mag  -  T  ape  / 1)  l  s  ?  !  l  g  h  t  PI  an  ' 

KINK  (Reinitialize  Display) 

L  DR  L  (lo,..i-r) 

OFFK  (Auto-Offset) 

CMS  AW  ( MS  AW  Display  Inhibit) 

RDTL  (Memory  Readout) 

VMS  AW  (Enable/ Disable  MSAW  Functions) 

X3CN  (Display  Sensor  Switching) 

CDR  Ex  t  r as t or 

Manua  l  Re -.on  f  iqur,it  ion 
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Sub-section 

i 

Title 

Recoded 

2 . 1 

i 

Inpvits  (continued) 

Yes 

i 

i 

i 

i 

The  following  Implied  Functions 
recoded . 

Beacon  Readout 

Terminate  Control 

will  be 

i 

i 

i 

i 

i 

Di sp 1  ay/ I nh l b 1 1  Associated  Track 
deleted 

Abbreviated  Flight  Data  Entry 

Initiate  Control 

Beacon  Code  Modify 

i 

i 

The  follouinq  Implied  Functions 
recoded . 

will  not  be 

i 

i 

i 

Override  Interfacility  Displa* 
Handoff  Acte p t /Rec a  1 1 

Handoff  Initiate 

•  Present  at: : n 

i 

i 

i 

Remote  Tower  Display  Keyboard 
Inhibit  Blinking  DM 

F  u  net  ions 

When  keyboard  messages  that  are  not  being  recoded  are  encountered, 
they  will  be  recorded  on  the  CDR  file  and  designated  as  unpro:essed 
keyboard  messages.  When  fabricated  messages  are  processed.  th*y 
will  be  recorded  and  designated  as  fabricated  keyboard  messages 
- | - 


Sub- sect  ion 

2.2 


Title 


Recode d 
No 


Subprogram  Description 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions 


Sub-section  I  Title  Recoded 

- | - 

2.2.1  I  Initiate  Control  Operational  Function 

I  <STL)  Yes 


I  This  is  a  priority  1  function. 
| - 
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ec  t  ton 

I  Title 

.  1 

|  Initiate  a  Neu  Track  r 

}  T  h  l ::  is  a  priority  1  ! 

on 

i 

Title 

2 

i 

Activate  an 

f  1  *.  t  ;  Ti.tCr  1  i 

i 

Cen  t  r  *  1  Tr  r 

k  S  t «  r  e 

— 

i 

. i  ■ 

T  h  i  is  a  pi 

:  l  o  r  l  t  y  1  f  hi.'  t  ; 

<“  t  i  mi  I  T  i  t  . 

j  |  Enable  Automatic  Acquisition 

|  Existing  Tr sek  File 


Automatic  acqiu  s;  t  ion  is 
track  •; 


oction  | 

Tit 

1 

Tra.k  P.-noii  tion  Oner  a 

i 

f  rp:.  ) 

1 

. . 1 

Th  i  ;  is  a  priority  1  : 

nction  1 

T  i  t  1  <* 

Track  Suspend  Operational  fun. 

( s u:. ) 


This 


a  priority  1  f  un  .  t  l  on 


Sub-section 


Title 


Recoded 


2.2.4 


Terminate  Control  Operational  Function 
(DPI)  Yes 


This  is  a  priority  \  function. 


Sub-section 


2.2.4  .  1 


Title 


Terminate  a  Single  Track 


This  is  a  priority  !  function. 


Recoded 


Yes 


Sub-section  I  Title  Recoded 


2. 2. 4. 2  I  Terminate  All  Tracks  Yes 

—  - - - I - - - 

l  This  is  a  priority  1  function. 

- - - I - 


Sub-section 


Title 


2.2.5 


Handoff  I n l t l a te/ Rec a 1 1 / Accep t  (HDL) 


Recoded 


Ho 


This  function  is  not  required  to  maintain 
an  integral  system.  Only  data  applicable  to 
one  controller  is  being  processed  for  this 
demonstration . 


Sub-section 

i 

Title 

Recoded 

2.2.6 

i 

Flight  Data  Entry  (FDl) 

Yes 

1  This  is  a  priority  1  function. 

— - - 1 - - - - — . 
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Title 


Recoded 


Sub-section 


3.1.1 


Select  and  Display  the  HOST  ALTIMETER 
setting.  ATIS  and  GI  or  unique  altimeter 
settings  and  unique  GI.  No 


This  function  is  not  required  to  maintain 
an  integral  system.  System  data  will  be 
preset  for  entire  demonstration. 


Sub-sect  ion 


3.1.2 


Title  Recoded 


Enable/Disable  Arrival  Fix  Area(s)  No 


"his  function  is  not  required  to  maintain 
an  integral  system. 


Sub-section 

i 

Title 

Recoded 

3.2 

i 

Be  aeon 

Multifunction 

(  BCNK  ) 

Yes 

i 

This  is 

a  priority  1 

f unc t ion  . 

•  1  -  - 1 

Sub-section 

i 

Title 

Recoded 

3.2.1 

i 

3eacon 

Code  Readout 

of  a  Single 

Track  Yes 

i 

This  is 

a  priority  1 

function  . 

Sub- sec  t ion 


Title 


Enter  or  Delete  Selected  Code 
Data  Area. 


Recoded 


in  System 
No 


System  data  area  will  not  display  the 
selected  codes. 


vvjp' 


I 

I 

I 

I 


I 


I 

I 


Sub  -  sec  t ion 

i 

Title 

vrr  ,  d r d 

3  .  3 

i 

. 1  • 

Configuration  Multifunction  ( 

N-, 

ThiT  function  is  not  re;  i*-<i  •  •  t  rv.t  un 
an  integral  system.  The  c  'nr  jluli*  ;  /<J<*  -  ■-■n- 

solicit  ion  of  control  pr.il  •  t.  t  p*rt 

of  till',  d  e  m  ■ :  ij  t  r  .1 1  l  ■  j  V  '  *  •?  m  ■!  .  j’lr  it  l-  fi 

u  i  1  1  he  prc^t  for  *nl  :  i** m  •  •.  t  r  •  *  . 


Sub  - 

t  i  ->n 

i 

- , 

! 

Title 

D  i  s,->  1  i* 

.•  Mult  i  t  tine  t  ion  (DIM.  J 

Mo 

i 

i 

i 

i 


Th  i  ;  function  is  not  required  to  maintain  an 
integral  system. 


,  ....  - , -  ..... 

{  3.S  |  Emergency  Mu  1 1.  l  f  un«:  t  i  n  <1"MCI  ) 

I - - - I - - -  - -  - 

!  1  Th  i  .  f  MM''  ♦  i  n  :  s  rwt  re  gu  i  r  *  I 

[  |  an  ifit<*i)nl  f ’ m  •  r  g 

I  !  ia  the  ft!  1  1  ,  t  >  »•):•_• 

I  -  -  - -  I - -  -  -  -  '  ‘ 


h 


^  .  ded 

Mo 

:  n  t  tin 
•  t-  »  i  y  r  •  J 


Filter 

Mu  l  t  :  f'liv.t  ion 

(  f  !  !  K  ) 

Filter 

mg  •  f  the  da t  \ 

h  \  .  V 

b  »  -e  ,j 

.  Ml  f>  r  »  t  1  i  -V  ' 

0 


T 


Sub- sect  ion 


Title 


3.7 


Beacon  Reports  and  Tracking  Summary 


Recoded 


No 


This  function  is  not  required  to  maintain  an 
integral  system.  Printed  output  of  data 
collections  via  keyboard  entry  is  not  a  part 
of  this  demonst ration . 


Sub- sec  t ion 


Title 


3.S  |  Heavy  Jet  Flight  Plan  Status. 

j  Adapted  Alpha.  Aircraft  Type 
1  function  (HVYJG) 


site 

Multi- 


Recoded 


Yes 


This  is  a  priority  l  function. 


Sub- sec t ion 
3  .  9 


Title 


Recoded 


Mag ~ T ape/Di sc  Flight  Plan  Mu  1 1 1 f unc 1 1 on 
(IFP)  No 


This  function  is  not  required  to  maintain  an 
integral  system.  Flight  plan  input  from 
tape  or  disc  is  not  part  of  this  demonstration 


Sub- sec t ion 


Title 


3.10 


F7J  is  currently  undefined 


Recoded 


No 


This  section  is  administrative  and  contains 
no  demonstrable  functions.  This  section 
provides  a  place  holder. 
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T 


\  r>  ib“  -  tin  I  Title 

: - - 1 . . . .  - 

I  ?.  1  1  I  R  *•  i  n  i  t  t  . i  1  ;  .*  *  Di'.n'  »v 

I  -  * . . 

I  |  Thi  :  (un>.  ti  .n  ii  no?  r  -  • » •  i :  r  - 

i  l  system.  Th -  :**;!>.* 

I  I  previcusly  inhibited  *Ij 

!  I  not  b»  implen'ffited  f  r  t  h  .  ■. 


-  I 


i 


i  Sub  re  Mon 

i 

lit:- 

|  1 

i 

l*'  *  -  -  r  Mill  t  if  n-.M  *  i  ri  .  1 

l 

1 

\  ....  .... 

i 

i 

A  •  ;  1  nit  ;  • :  f  r,  -  t  i  •-  :  ’.r 

tie  m  ‘  n  t  >  t  i  •_  n 

1  '  i  i)  'J  f*  .  t  t  o 

i 

Title 

5  *  ’ 

1 

Modify  M- 1 1 1  «  f 'in«_  t  »  'M 

l 

Thi  -  i  -  ..  y  r  :  -r  i  *  •  .*  . 

:  t  i  ••  i  .j  .  '  . 


*  Hr.  r  i  t  v  >  t  *  • 


I  T  :  t  l  ' 

I 

I  M.  f  i  t  y  flight  p  1  »n  <  ’  <1  i  r.p  ’  ,\v  M  ' 

I  ■ , n  J'.part'ir? 

I  Thl  :>  fun  ‘  !■  f  :  ••  . . I  •  - 

)  iri  i  r  f  **  .J  I  1 1  *,y  -  t  "" 


Sub-section 

3.14 


Title 

F7N  is  currently  undefined 


R e  c ode  d 
No 


This  section  is  administrative  and  contains 
no  demonstrable  functions. 


Sub- sect  ion 
3.15 


Title  Recoded 

Auto-Offset  Multifunction  CDTfK)  No 


This  f » .  •  c  f  i  o  n  is  not  required  to  m  ..  i  n  *  a  i  n  an 
integral  system.  Auto mat i_  offset  function 
the  display  is  enabled  for  this  demonstration. 


Sub- sec  t ion 
3.16 


Title  Recoded 

Preview  Multifunction  Yes 

This  is  a  priority  1  function 


Sub  -  sec  t ion 

3  16  1 


Title 


Pec  o ded 


Relocate  the  preview  area  and  brite 
tabular  lists 


No 


Preview  area  will  not  b e  displayed  a r d  brite 
functions  will  not  be  implemented  for  this 
d  r m  ;  n  s  t rat  ion 


Sub- sec  t ion 
3.16  2 


Title  Receded 

Se Lee t / » nh l b i t  supervis  ry  p.  •,  i ♦ ion  Yes 
This  is  a  priority  1  function 


73 


75 


Sub- sect  ion 

1  Title 

Recoded 

3.20.5 

I  Terminate 
|  less  time 

all  store 
specified. 

tracks  with  ETA/PTD 

Yes 

(  This  is  a 

priority  l 

f unc  t ion  . 

I 


I 


I 

I 

I 


I 

I 


Sub-section 


Title 


3.20.6 


Relocate  MSAW  Display  Area 


Recoded 


Ho 


This  function  is  not  required  to  maintain  an 
integral  system. 

MSAW  is  a  priority  2  function  in  the  Advanced 
Tracking  category,  which  is  not  in  the  scope 
of  this  effort . 


Sub-section 

I  Title 

Recoded 

3.21 

I  F7U  is  currently  undefined 

No 

|  This  section  is  administ rative 
|  no  demonstrable  functions. 

and  contains 

Sub-sect  ion 

|  Title 

Recoded 

3.22 

J  Enable/Disable  MSAW  Functions 

C  VMS AW )  No 

This  function  is  not  required  to  maintain  an 
integral  system. 

NS AW  is  a  priority  2  function  in  the  Advanced 
Tracking  category,  which  is  not  in  the  scope 
of  this  effort. 
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Sub- section 

3.23 

1  Title 

- | - - -  - 

l  F7W  is  currently  undefined 

Recoded 

No 

I  This  section  is  adn. )  n  1  •.  t  r  •  F  1  and 

l  no  demonstrable  fund  i.,i.  . 

nt.uns 

5ub  -  section 

1  Title 

Recoded 

3.24 

i  Display  Sensor  Suitching 

Mo 

This  fnn..tiC'ii  is  not  required  t  >  r  uiil  .  i  n  an 
integral  system. 

The  scope  of  this  demonstration  r,  limited 
to  one  sensor • 


Sub- sect  ion 

1  Title 

R«c  ->ded 

3  .  Z5 

I  Scratch 

Pad  Multifunction  (VSCPl 

Te  s 

1  This  is 

a  priority  1  function. 

sot  J,  on  1 

Title 

R e  coded 

1 

F  72  i  c  . 

u  r  r  e n  t  1  •/  undefined 

M  . 

1 

This  sec 

t  i  on  is  adm  1  n  1  s  F  r  a  t  1  "e  and 

■- on  tains 

1 

no  demon 

st table  functions. 

Sub" sec  t ion 


Title 


Recoded 


3  2  7 


COR  Extractor  Control  Multifunction 
( CDK  EY )  Wo 


This  t  nn  c  t  i  ■  fi  i  •.  not  required  t  •  »  1 1  n  t  .1 1  n  .in 
J  n  t  e  >t  r  .1  I  |  m 


Sub  -  sec  t ion 

1  Titie 

Recoded 

i 

4  .  1 

1  Beacon  Readout 

Yes 

i 

i  This  is  a  priority  1  function 

i 

Sub  -  sect  ion 

1  Title 

Recoded 

I 

4 . 2 

I  Handoff  Accept/Recall 

Ho 

1 

-  1 

I  Thi;  function  i  r;  ri -  - 1  required  t  •  maintain  an 
I  integral  '.yr.tem.  Han  doff  p  roc.  e  -  s  1  n  q  will  not 
I  be  implemented  for  this  demonstration. 

| - - - - 


I  Sub-section  I  Title 


Recoded 


I  Handoff  Initiate 


No 


1  This  function  is  not  required  to  maintain  an 
|  integral  system.  Handoff  processing  will  not 
|  be  implemented  for  this  demonstration. 

, - 


Sub -section  I  T 1 1  i  e  Recoded 

4.4  |  Terminate  Control  Yes 

- j . . . . .  . . 

!  This  is  a  priority  1  function. 


Sub-sect  ion 


4  .  5 


Title 


Display/Inhibit 


This  is  a  priori 


Associated  TracV 


ty  1  fund  ion  . 


Recoded 


Yes 
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Sub-section 


4 .6 


Title  Recoded 


Inhibit  Blinking  "DM"  from  a  FDP  Ho 


This  function  is  not  required  to  maintain 
an  integral  system. 


Sub-section 


4 .7 


Title 


Abbreviated  Flight  Data  Entry 


This  is  a  priority  1  function. 


Recoded 


Yes 


Sub-section 

i 

Title 

Recoded 

4  .a 

i 

Initiate  Control 

i 

This  is  a  priority 

function . 

Sub-section 

i 

Title 

Recoded 

4 . 9 

i 

Implied  Beacon  Code 

Modify 

Yes 

i 

This  is  a  priority 

function . 

i 

Sub-section 

i 

Title 

Recoded 

4.10 

i 

i 

Override  Interfacility  Display 
Presentation 

No 

This  function  is  not  required  to  maintain  an 
integral  system. 


Sub ~  sect  ion 

i 

Title 

K  e  s  d  r 

d 

h  .  n 

i 

i 

Remote  Touer  Display 
Func  tions. 

K  e  y  b  :  a  r  d 

No 

i 

This  function  is  not 

required  to 

m  amt  a  i  n 

■*n 

i 

integral  system.  To 

uer  messages 

u  i  1 1  not 

be 

i 

processed  for  this  d 

'•  sion  strati  on 
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3.8 


Display  Output  Processing 


Display  Output  Processing  C NAS -MD-6 3 9 )  primarily  will  be  concerned  with  the 
preparation  of  alphanumeric  track  data  for  presentation  on  the  display.  There  will 
also  be  display  of  selected  system  data  (see  below).  Interactive  keyboard  responses 
(preview  area  and  readout  area)  will  not  be  processed.  Only  data  originating  from 
the  retrack  modules  that  impact  tracking/display  data  will  be  processed.  System 
parms/data  will  have  to  be  initialized  to  some  p re-de te rmined  values. 

Display  processing  will  support  the  display 

Automatic  Offset 

Full*  Limited,  Partial  Data  Blocks  and  Single  Symbols 
Coast/Suspend,  Ar r iva 1/ De p arture  Tabilar  Lists 

System  Data  display  outputs  of  Current  Time,  Current  Altimeter  Setting 
Display  processing  will  not  display 
Preview  and  Readout  Areas 
MSAW/CA  Data  Blocks 
IOP/DBM/MDBM  Operations  and  Memory 
Bnte  display  Tabular  List 

System  Data  display  outputs  of  Memory,  Program  Level,  Test  Targets.  Overload 
Sensing  and  Protection.  Emergency/Radio  Failure/Hijack  4  Suspect  Aircraft.  Host 
ATI5  Character  1  General  Information.  Selected  Codes 


Sub-section 


Title 


INTRODUCTION 


Recoded 


No 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 

This  is  an  overview  of  some  of  the  functions 
in  the  current  TRACON  system. 
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Sub-section 


Title 


ENVIRONMENT 


Recoded 


No 


This  section  is  administ r at : -e  and 
contains  no  demonstrable  f un-  t  i.  •  n  : 


Sub-section 

i 

Title 

Recoded 

2  .  t 

i 

General 

No 

i 

i 

This  section  is 

no  demonstrable 

administrative  and  contains 

f  unc  t ions. 

-  - -  -  -  - 

Sub-sect  ion 


Title 


2.2 


Output  Data  Transfer  Function 


Recoded 


No 


This  is  a  priority  Z  function. 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

J.  Data  transfer  from  host  to  situation 

display  uill  be  done  using  RTX_MVS  tools, 
a.  We  uill  not  be  usinq  sublists  to 
process  data  information. 

2.  Memory  buffer  management  uill  not  be  done 
using  the  1 OP/MDBM .  A  method  n f  passing 
data  from  the  applications  f.  h  o  s  t  )  to  the 
situation  display  uill  be  devised. 
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i  Sub-section 


Title 


Recoded 


2.3  I  MDBM  Operation  Description  No 


2.3.1  I  Gene  r a  1 

2.3.2  I  DBM  Operation 

2. 3.2.1  1  -inked  Control  Word  File 

2. 3.2.2  I  Completion  of  a  Sublist 

I 

|  This  section  provides  technical  content  but 
|  contains  no  demonstrable  functions. 

I 

|  An  overview  of  the  MDBM/DBM  functions  are 
I  discussed  in  this  section  of  the  document. 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 

This  is  an  overview  of  the  MDBM  &  data 
support  which  are  sub-divided  into  sublists. 
1 .  We  are  not  using  sublist  processing  or 
MDBM  data  storage,  but,  there  is  still  a 
need  to  store  i  display  some  data. 


T 


1  — - - 

1  Sub-section 

i 

Title  R-c-.ded 

1  2.4,1 

i 

Tabular  Display  Da  t  ^  Y<“i 

1 

1 

This  is  a  priority  2  function. 

i 

i 

This  function  is  derived  front  the  KAA 

! 

i 

requirements  and  i  .->  required  1  *»  j  not  un  an 

1 

integral  system. 

i 

i 

The  supported  data  m  the  system 

i 

display  area  are: 

i 

#  Time 

i 

*  Altimeter 

i 

The  non- supported  data  in  *Ke  sv".  tem 

i 

display  area  are 

i 

#  Memory  readout  area 

i 

*  Emergency/radio  f ai lure/h i j ao k/ suspect 

i 

aircraft  indication 

i 

#  Program  level 

i 

#  Test  targets 

i 

#  Overload  sensing  and  protection 

i 

#  AT  IS  character  l  qeneral  inf.-. 

i 

Other  non- supported  display  dan  are: 

i 

#  Aircraft  which  are  in  MS AW  low  altitude 

i 

warning  or  in  Conflict  Al*:t. 

i 

Rationale  -  Please,  look  at  sub  -  sec t ion  2.4. 

1  1  i 

i--- - - - - - - - i 
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Sub- sect ion 


Title 


2.4.2 


Keyboard  Display  Data 


Recoded 


Yes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Each  keyboard  connected  to  the  display  has 
its  own  memory  allocation  which  contains: 
Keyboard  readout /prey leu  ( not -supported ) 
Keyboard  coast/ suspend  list 
Keyboard  store  track  list 

Rationale  -  look  at  sub-section  2.4. 

Although  no  interactive  keyboard  processing 
will  be  supported,  nevertheless,  keyboard  data 
could  enter  into  the  system  from  the  retrack 
tape  . 


Sub- sect  ion 


Title 


2.4.3 


Data 


Blocks 


Recoded 


Yes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 


1  Rat ionale 


look  at  sub-section  2.4. 


- 1 


3  jh  f  1  ■ 

i  T;*> 

~  d 

i  3  i  r.  g  1  *?  5  v  m  b  o  1  n 

!  This  i  o  .-j  priority 

1  This  function  is  d?r ; 

*  in  i  • 

•  -  o'  o  t  :  •  - 

the  ' 

!  requirements  n n rl  x  z  : 

r. i  *.  r  '•  r  * 

t  >  i  n  n  n 

1  i  n  t  e  q  r  ■*  1  system. 

1 

1  Rationale  “  look  1 1 

„  ; 

"  •::*  t  ion 

2.  *  r’ 

i 

- i 

1 

Title  ,jh 

P-St-ick  C-ntr-1 

— 

i 

. i 

Rationale  -  Look  at  'ub-oe'-  *  •  on  Z  . 

5  vj b- sec  t ion 

i 

Title  Recoded 

2  .  '♦  .  6 

i 

Memory  Manaqcment  N  ^ 

i 

i 

i 

.  i 

This  is  a  priority  2  f  •  i  n  ^  t  ;  •  ■  n 

Rationale  -  Look  -»t  nub-section  2.2. 

ri  u  b  -  sect 

i  on 

i 

Title 

R  **  c  • "  d  <■»  d 

3  .  0 

i 

DISPLAY  CGNIOI.E  nUTPUr 

M  o 

i 

i 

Thi  r,  nec  t  ion  i  n  adm  i  o  i  t  r  a  1 1  ve 
no  demonstrable  functions. 

and  o^ntainn 

Sub- sect  ion 

3.  1 


Title 

Int  roduct ion 


Recoded 

No 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 


This  overviews  the  class  definition  of  display 
console  data  consisting  of: 

Single  symbols 
Limited  data  blocks 
Full  data  blocks 
Partial  data  blocks 


Sub -sect  ion 
3.2 


Title 


Recoded 


Associated  Tracks  Yes 

This  is  a  priority  2  function. 


This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 


Associated  tracks  are  processed  as  full  data 
blocks  for  all  tracks  under  a  controlling 
con  sole . 


I - 

I  Sub-section 

I - 

3.2.1 


Title 


Recoded 


Full  Data  Blocks  (FDB) 

This  is  a  priority  2  function. 


Yes 


This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 


Alphanumeric  track  data  if  periodically 
updated  to  indicate  the  track  position. 


AD-A189  862  NEW  VORK  TRACON  DEMONSTRATION  OF  PROGRAM  RECODING 


UNCLASSIFIED 


2/3 

ML 


MICROCOPY  RtSOLUllON  TEST  CHART 

eoMftl  •'  •  iH  - 


I  Sub-section 


Title 


Recoded 


3.2.3 


Command  Codes 


No 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  fAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Data  transfer  from  host  to  situation  display 
is  handled  differently. 


Sub-section 


Title 


3.3 


Unassociated  Tracks 


Recoded 


Yes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Unassoc.  tracks  are  processed  and  presented 
as  limited  data  blocks  or  special  single 
symbols  on  each  display. 


Sub-section 

1 

Title  Recoded 

3.3.1 

1 

Limited  Data  Block  (LDB)  Yes 

1 

This  is  a  priority  2  function. 

1 

1 

1 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 
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I 


■’-<  d-J  I 


-  F  AA 

t,  i  i  n  t  a  n  an 


*'•  1  |  Ti»l«  Receded 

-  -  - I - - - .  . 

"  3  1  .1  .1  I  Position  Symbol  Yes 

- , - - -  ...  ..  - - 

I  This  is  a  prior*..’  2  t  *  i  -»r> 

I 

I  This  function  is  deriv-i  fr-.m  the  FA A 
I  requirements  and  is  r*'.  ;rcd  t  ■>  maintain  an 
I  integral  system. 

- | -  - 


Sub  -  se-v. 

i 

Tit:- 

i  .  i  .  ; 

i 

Format  of  L  i m i •  - 

1 

f 

Thu  is  a  prior:’ 

i 

This  f unc  tion  i  - 

i 

requirements  ar.d 

..  ~ 

1 

| 

Integra',  system 

i 

Formats  of  dat  . 

- 

ib  -  sec  t  ion 

1  mi- 

'trc  rdrd 

J  .  »  1.2 

1  Un  a  s  s oc  i  a  t  e  d  T  -  ■% 

i 

’  •  g 

'  sa-ifz  tej 

1  This  is  a  p  r  i «-  i 
| 

(  •  ; 

■  ' 

1  This  f : in  •  t  i  on  is 

1  requirements  and 

1  integral  system 
| 

d- : 

1  s 

e  V  A  A 

!  *  maintain  an 

1  Length  of  th-  l  » 

1  inches )  and  will 

de  r 

b- 

l  .  ’  \  r 

.oded  « 

i  able  (zero  to  1.5 

s  a  s  v  s  t  e  m 

!  parameter. 


t 


9  J 


Sub-section 


Title 


Recoded 


3. 3. 1.2  I  Processing  of  Limited  Data  Blocks  Yes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

List  of  conditions  are  documented. 


i 


I 


Sub-section 

3.3.2 


Tit  3  e 


Recoded 

Yes 


Single  Symbols 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Conditions/limitations  of  displaying  data  are 
discussed . 


Sub-section 

3.3.3 


Title 


Recoded 

No 


Command  Codes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Data  transfer  from  host  to  situation  display 
is  handled  differently. 


R-  f>JH 


| - - - - - •- 

I  Sub-sect I  Title 

5 - j - - 

!  5.  *  !  Partial  Data  B;o;  l.s 

j - | - -  ... 

I  Thin  is  a  priori : y 

i  I 

•  I  Thi"  function  1  :  d  •-  *•  1  :c  i  £  *  t  he  >r  A  A 


! 

! 

requirement?  an  '  is  r**q 
mtegi'nl  s  y  •- 1.  e 

• ;  i  r  e  •  •  '  m  -i  l  n  t  i  •  <\  - 

?  1 1  b  • 

hon  ! 

T  .  1 1  ■■■ 

y..,,  i~,-i 

3  .  w  . 

i  ! 

?  •:  r  :;i  i '  r  r*  “  ‘  ’  '  • 

f  ■'  s 

1 

This  is  a  priority  ?  f ' j 

r.i-  tj  -  • 

i 

i 

i 

i 

Thin  function  i  c  d  e  ••  i  • 
requj  re  e  n  t  s  a  ■  :  -  t  • 

integral  system. 

•:  if—  *»>•  a  a 

i 

— . i 

Overview  of  formats. 

Sub- 

•section  1 

Title 

Recode  i 

£  ,  r.  . 

i 

Position  Symh-'l 

/e  s 

i 

T  h  i  ■>  is  t*  [>  r  j  r  j  i  ■  .! 

t  > <  • 

i 

i 

i 

i 

This  function  is  a~  ■  i  ■  « 
requuemert'.  -»nd  i-  ieq 
integral  system 

■i  :  r«  • /.  :  A  A 

•  ’  l  i  <"  i  ’  ir  mt  q 

i 

i 

i 

i 

This  pciitKo  •  ymfc«“  L  is 
character  which  l dent  if 
keyboard  or  M*.**  letter 
track  is  controlled  by 

a  n  a  \  r  h  i  *'  u  .■».  *•  t  < 
tec  ?  tenti  >!.•>,■ 

'  C  '  indicating 

A  R  T  f  C 
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I  Sub-section 


Txtle 


Recoded 


r 


3.4.3 


Processing  of  Partial  Data  Blocks  Yes 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 

Display  the  track  if  it  is  within  selected 
filter  limits.  Full  data  blocks  supersede  the 
display  of  partial  data  blocks. 


Sub-sect ion 


T  it  le 


3.5 


MSAW/CA  Data  Blocks  (MCADB) 


3.5. 1  I  Format  of  MSAW/CA  Data  Blocks 

3.5.2  I  Position  Symbol 

3.5.3  I  Processing  of  MSAW/CA  Data  Blocks 


Recoded 


No 


This  is  a  priority  2  function. 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

1.  Assumption  -  not  performing  MSAW/CA.  The 
data  base  and  display  of  data  processing 
are  not  needed. 


Sub-section 

I  Title 

Recoded 

4.0 

- 1 

1  TABULAR  LISTS 

No 

|  This  section  is 
|  no  demonstrable 

administrative 

funct ions . 

and  contains 
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Sub-section 

4.3.1 


Title  Recoded 

Plight  Plans  -  A  r  ri”  a  1  v  '  IV  n  u  t  *i  re  s  Yes 

This  is  a  priority  ?  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 


Sub-  sect  ion 


Title 


Recoded 


4.3.2 


Yes 


Format  of  Arr./Dep.  Tabular  List 
This  is  a  priority  2  function. 


This  function  is  derived  from  the  FAA 
re quire me nts  and  is  required  to  maintain  an 
integral  system. 


Sub- sect  ion 


Title 


Recoded 


4.3.3 


Yes 


Single  Symbol  Fix  Designators 
This  is  a  priority  2  function. 


This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 


Sub ' sec t ion 
4.3.4 


Title 


Recoded 


Yes 


Command  Codes 

This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  required  to  maintain  an 
integral  system. 
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Sub-section 


Title 


Recoded 


4.4  I  Brite  Display  Tabular  list  No 


4.4.1  |  Landing  Aircraft  -  Brite  Display 

4.4.2  I  Format  of  Brite  Display  Tabular  List 

4.4.3  I  Command  Codes 

I 

I  This  is  a  priority  2  function. 

I 

|  This  function  is  not  required  by  the  FAA  and 
I  is  not  required  to  maintain  an  integral 
I  system. 

I  1.  Assumption  -  not  processing  Brite  displays. 


Sub-sect  ion 


Title 


4.5  I  M5AU  Display  Area 


4.5.1  |  Tracks  Flagged  for  M5AW  Warning 

4.5.2  |  Format  of  MSAW  Display  Area 

4.5.3  I  Command  Codes 


Recoded 


No 


This  is  a  priority  2  function. 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

1 .  Assumption  -  not  performing  altitude 
tracking,  conflict  alert,  MSAW. 


Sub-section  )  Title  Recoded 


5.0  |  SYSTEM  DATA  DISPLAY  OUTPUTS  No 


This  section  is  administrative  and 
contains  no  demonstrable  functions. 


Sub-section 


Title 


Recoded 


5.4  1  Host  ATI5  Character  and  Gen.  Info.  No 

I  or  Unique  Designator  Gen.  Info. 

I  This  is  a  priority  2  function. 

I 

I  This  function  is  derived  from  the  FAA 
I  requirements  and  is  not  required  to  maintain 
I  an  integral  system. 


Sub-section 


Title 


5.5 


Selected 


Code  s 


Recoded 


No 


This  is  a  priority  2  function. 

This  function  is  derived  from  the  FAA 
requirements  and  is  not  required  to  maintain 
an  integral  system. 


I . . - 

I  Sub-section 


litle 


Recoded 

No 


56 


Fmergency/Radio  Failure/Hi j ack  l 
Suspect  Aircraft 


This  is  a  priority  2  function. 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system  . 

1.  Assumption  -  not  processing  multifunctions 

( erne  rgency ) . 

2.  Emergency  indicator  uill  not  be  shown  in 

the  system  data  area  but  uill  be  shown 
in  the  full  data  block  area. 


i 


I 
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ection 

Title 

PRE’v  1 EUJ/REA  DOU  i 

A  <\  E  •*  '  i  -  . 

This  is  a  prior i 

'.■it* 

This  function  is 

not  r  •?  1  j  !  : 

i  s  not  required 

t  '  t  ,  t 

system . 

Readout  .i :  v  j  ; 

,  - ' )  i  1  •  •*  < 

area  ■  t  is  »r;e'' 

to  1  :  .•  1  .  ' 

message  entries 

'ilM  ■. 

V  e  / D''3r  i  i  •*  \,'  nr  t 

Pr«vi»j  •>  •  *  i  • 

r  e ' .  t 

content  of  V  e  vt 

•  •  »  e  i  •  ■  :  i  ** 

into  D  E  D  3  .  Frevi 

«u  <:  t  *  i  :  • 

maintained  fc  y  V  e 

y fc  :  a r d  inn-j 

I.  Assumption  - 

in-:  '*  i  i  i 

r>ro  cessing  from  the  V »• y 
2.  Petr  ark  oil!  filter  --.t 

therefore  eii 

wins!  i  r*  o  ti> 

- . i 

areas  . 

-  — 

i  '  n 

i 

Tit  1 

- 

i 

5  LEU 

ENTRY  DEVI  Cl  GW Tf : : .  " 

1 

| 

This 

is  a  priority  *-  •  . 4.  ■  “• 

i 

i 

This 

con  t 

S?c:  *  l  V\  P  r  o*»  i  <i»  3  t  °  ini 

uns  no  demonstrable  fun 

•ction  |  Ti t  le 


I  AUTOMATIC  JFF-T 

I - --- 

I  7  h  l  >  z  e  c  t  ;  n  is  a  d  n  i  n  i  t,  t  r  a  1 1 
j  conhin':  no  d  *  mon  s  r  r  =>b  1  -  fur 


Title 


Recoded 
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3.9 


InjjLEl&CilltV  Pfrtfr 


Interfacility  Data  Transfer  as  specified  in  NAS-MD  640  contains  the  functional 
requirements  between  NAS  Enroute  Stage  A  and  NY  TRACON.  The  data  are  classified  as 
operational  flight  data,  track  data,  test  data  and  related  responses.  This  module 
is  used  as  the  primary  means  of  entering  flight  plan  data  into  the  system. 


Sub-section 


Title 


1  .0 


INTRODUCTION 


Recoded 


No 


This  section  provides  technical  content  but 
contains  no  demonstrable  functions. 


Sub-section 


Title 


2.0 


AUTCC-NY  TRACON  OPERATIONAL  FLIGHT 
DATA  TRANSFER 


Recoded 


Yes 


This  is  a  priority  1  function. 


Sub-section 


Title 


2.  I 


Flight  Plan  Message  ( FP  > 


Recoded 


Yes 


This  is  a  priority  1  function. 

It  is  used  as  a  mechanism  to  obtain  flight 
plans.  This  includes  departure  flight  plans, 
arrival  flight  plans,  overflicht  plans  and 
duplicate  flight  plans.  No  responses  will 
be  generated  for  these  messages. 


Sub- sec t ion 


Title 


Recoded 


2.2  !  Amendment  Message  <  AM)  Yes 


This  is  a  priority  \  function. 


Sub- sect  ion 

2 . 3 

i 

i 

i 

Title 

Cancellation  Message 

(  CX  ) 

Recoded 

Yes 

i 

i 

i 

This  is  a  priority  1 

function . 

Sub- sec  t ion 

i 

Tit  1* 

Recoded 

3  .  0 

i 

i 

AR7CC-NY  TRACOH  AMP  A.  R I  •;  TO  NT 
TRACON  TRACK  DATA  TRANTFf.R 

No 

i 

i 

i 

i 

Track  data  transfers  will  not  be 
for  this  dencnstr  itio’i 

processed 

Sub  -  sec  t ion  1 

Title  Receded 

.  0  | 

1 

ARTCC-NY  TRACON  TEST  DATA  TRANSFER  No 

i 

i 

Test  data  transfers  will  n-t  be  processed 

i 

i 

- - --- 1 

for  this  demonstration. 

I  Sub-section 


Title 


Recoded 


r 


5.0  |  NY  TRACON-ARTCC  AHD  NY  TRACON-ARTS  No 

|  RESPONSE  MESSAGE  TRANSFER 


Response  messages  will  not  be  implemented 
for  this  demonstration.  However,  the  system 
uiill  maintain  the  ARTCC  ACID/TRACON  TC1D 
relationship  to  process  subsequent  messages. 


Sub-section 


Title 


6.0 


NY  TRACON-ARTCC  OPERATIONAL  FLIGHT 
DATA  TRANSFER 


Recoded 


No 


Interfacility  outputs  will  not  be 
implemented  for  this  demonstration. 


Sub-section 

7.0 


Title 


Recoded 


NY  TRACON-ARTCC  AND  NY  TRACON-ARTS 
TRACK  DATA  TRANSFER 


No 


Track  data  transfers  will  not  be  implemented 
for  this  demonstration. 


0? 


Sub “section 

1  Title 

?.  r  coded 

8 . 0 

1  NY  7RACGN-  ART  ~C  :  ,  i 

i  C  T  R 

>  *.  ;  a  •  ' 

•  if FR 

I  ^ 1 :  b  -  c  e  ticn 


I  Sub- lection 


i  Test  data  tran: 

I  tor  tb:'-. 


•  ■  1  !  -v  *■  t  •  *  lmri-mented 


r rm;'  *•  as. 

I  response  m:j^a  V  Tr 


I  Re 'ip  ••■a-:"  mfiiDi"'; 

!  for  tni~  demon -  tri 


P  r  -  ■•;  e  s  5  e  a 


DISCARDED  MESSAfi* 


I  In  -•»  id  •  t  i  rtt,  to  ">  •  . 

I  a  .  •  Tu  ;  iM'  ■*  r  ■■  , 

I  t  h  e  ;  e  in^^t  ig«7  u-  l  .  b  ••  s 

I  Ini*  i  a  ♦  T  r  .  n  ’  ’I  * 

!  T  r  *  *  V  I’j  lit'-  '  : 1  ■ 

I  A  c  r.  ~  p  t  T  r  *  n  ^  f  -  r  1  T  •'  ) 

!  Test  Data  Tran  •  ••  r  T  -  ■ 

I  Acceptance  H'* *  y  *  (PA) 
i  Retransmit  fl*  r.-  i  :*  f  <> 


I  R*;e.-.  tx 
I  Di t i  Te 


t  i  •  r i  Me  •;  sag- 
Test  Messm*' 


There  will  be  no  additional  capabilities  provided  for  the 
demonst  r at  ion . 


3.11  Non -Execut ive  Error.  Status  and  Input  Messages 

This  document  C  NAS-MD-642. )  describes  the  Non - Execut i ve  Error  and  Status  Messages 
which  are  printed  on  the  CDTs  to  alert  users  of  a  significant  change  to  the  system. 
This  function  is  beyond  the  scope  of  this  demonstration. 


Sub-section 


Title 


Recoded 


NAS-MD-642 


ASR-37  Non - Execu t i ve  Error.  Status  and 
Input  Messages  No 

This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonst rat  ion . 


I  Sub-section 


SYSTEM  PARAMETERS 


Sy m  parat^tfr:  define  -hti  vh  :*>  i:- 
variable  within  the  task  programs,  but  are 
not  site  dependent.  Generally,  th-se  v 
equated  values  that  do  not  taV<*  up  stmage 
space  in  the  current  system. 

System  parameters  corresponding  to  functions 
we  are  recoding  will  be  retained.  Examples 
of  this  are: 

Bin  parameters 
SRAP  parameters 
Tracking  parameters 
COR  filter  parameters 
CTS  word  names 

System  parameters  corresponding  to  functions 
we  are  recoding  but  modifying  will  also  be 
modified.  Examples  of  this  are: 

DBM  parameters 

CDR  data  set  parameters 


System  parameters  cor  responding  to  functions 
we  are  not  recoding  will  not  be  retained. 
Examples  of  this  are: 

Interfacility  retry  information 

MSAW  parameters 

FP  disk  information 

KIP  parameters 

On-call  program  parameters 


ihi*;  document  fNAS“MD-644)  contains  the  design  data  tor  th*  Miam 
Warning  (MSAW)  program.  This  function  ir  not  being  impLem 
demon  stration . 


I  Sub-section  1  Title  decode' 

. - - - 1 - - - - - -  - 

;  NAS-Nj>-644  |  MSAUJ  and  Altittid*  Trv.hne  ^ 


i  l  This  is  a  priority  2  functi or  in  th?  Advan' 
I  I  Tracking  category,  which  is  not  in  the  soof 
I  I  of  this  effort 

I  ■  — . . . I . . — . . - - - 


Additional  Capabilities 


I  There  will  be  no  additional  capabilities  provided  tor  the 
I  demon s t rat  ion . 


3.14  Non - Execut l ve  Console  Teletype  Input  Processing  t  On  'Call  Tasks 

This  document  (NA$-MD-645>  describes  all  appropriate  action  that  is  taken  once  a 
message  is  entered  from  a  Console  Data  Terminal.  This  function  is  beyond  tne  scope 
of  this  demonstration. 


Sub-sect  ion 


Title 


NAS-MD-645 


Non  -  Ex ec  u  1 1  v e 
Processing . 


Con  sole 


Teletype 


Recoded 


I  n  p  ij  t 

No 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonst  ration . 


t  2  1 


I  15  Butler/ PUP  I  CPR  Edi* 


A  0  d  +  r  r  :  b ■'  d  in  NAS  tf  D  -  6  «  6  .  Me  CPR  F.d  k  t  : 
r?R  nata  that  i"  collected  on  -  i;n#  r  ~ 

ir  ‘  :»*d  ?  -  r  ci  jS-.  t  y  y ■  e  .  *.  1  i  •  r  r  .  r .  l  ■ 1  n  a  *  . 

•f  ‘  *  *  Li  1  tor.  The  re  ^le*  tea  data  1  •. 
de  •  1  •'  e  •  M-'tally  a  high  or  medium  iceed  p  :  1  t 


- !  t  .  i  -  e  pr-'qrm  uhi'.h  r  «*  1  e 
0  4  *.  recorded  r  r  r  d :  -  ■ 

i  f  1  e  d  during  m:*.  nli:  t?. 
■  .1  .  r  -i  print'd  ^r»  t  *•  .1  de  *:  1  :  1  * 


of  me  -7  eaq  -  -  that  CDS  Editor  p: 


,  t  -d  in  Anp'M  1  x  A 


**  r  rr  ;ect  m  o  d  ■  1  i  e  limitation;  »  t  \ . 

n  -it  i-'n  ^  f  ^h*  e  ■«  ;  c  t  1  n  j  opera*  i  'nil  rr 

i  *  1  C  T  R  .  Therefore  .  come  1;?:  w ;  i  . 

*  i»''.*.,ue;  that  u  1  1  i  r,  o  t  D"  1  -  .j  ■ .  .  «  d  . :  • 

1  •  1  m  •«  m  App-ndix  A 


*  it"  e  y  t  r  1'  *  e  j  du  I  1  ••  ;  * 

t  y  «  e  v  *  •  1  ♦  e  d  b.  th“ 

■»  i  .  r  pr:nt*d  by  t h -  r 
,  .»  '  NO  ’  Tid*r  tl  <• 


T  n  >•  printed  1  1  c  t  1  r.  q  .  uh  i  h  uwi  h  «  q*n'r  tv*  1 
e  1  n  f .  •  r  -*  .1 1  ion  that  10  r  r  •  1  d  e  1  b  ,•  th«  F  A  * 
r  rod  lirtinqs  f  -  r  t  r  .  ■  1  "  q  data.  a-jt- 

k  -  y  t  ■"  a  r  d  The  demonstration  EDITOR  will  be  : 


r  •  i«'i  L  d  1  *  -  r  .  u  1 1  1  c  ' 

•  ■  -g  :  m  H  -e’e  r  .  Lre  ..  1  ]  ; 

f-tcli  '  .  mt-ifa-:.;.?.. 


i  3 1 .  b  -  o  e  -  1 1  o  n 


Receded 

NO 


:  b  -  e  0  t  i  -e*  n 


I  An  eTir.  ilenc  i  ur:  .  t  . 
i  1:  ,  .  .Tin'r-.nl  0  o  f  *  -  « i 

I  e  v  i  r  -.-.-nt  . 


b-:nq  provided 
•:  the  'V.'/RTX 


Title 

BUILDER  ’JTIU1  i  r-  "» * 


5-  .  i-  i 

NO 


An  equivalent  funoticn  1  **.  uviruj  pt.wided 
by  ccmmercial  software,  and  the  ‘■tVS'RTX 
environment . 


Sub  1 1  •  n  I  Ti*  -  'i-d 

AFP END  I  X  A  I  EXTRACTION  ME5SA«  s  '  Y  <•  • 

I 

1  P  A  :  A  BUFFER  uc  A  H  ■ 

I  INITIALIZATION  f*  •  -  '•  *  •  ;•*  . 

I  TF-MINAT  I  M F '  *  *r 

I  TATA  CEL  FTFVRFS5  mi;  m;  '  >  H 

I  TATA  LOSS  N ■ 

j  iF^o^r  ?rr-p  ih 

!  SECTOR  TI^f:  ^  F r' A  F  r*' 

i  T/ROE.T  Rirn»T  N 


i  TPAOiM'*,  DMA 

I  ^  r  *4  •  t‘  y  f<*i  i 

I  a i j ;  -v*.  ::c  f  «;v  ,  .  *«  r. 

i  INTr  RFACILITY  M f  A . . r 


I  MSAUI  ALARM  MP'S  S  *«;*  F.  W 

!  ALTITiU-L  TRACKING  M?  *  • 

|  M5AW  DISPLAY  WARMING  M •  > S A r- F  h  *. 

I  RT-STL  C  T  S  DATA  M  F  S  S  A '  • ; 

|  RADAR  ONLY  TARGET  REPORT  MFASAJF.  K 

,»  LINEAR  EXTRACT' ON  M.'SM-:..  n. 

:  mfyams  extract:**1  mF-  «.-~ 

I  frcximi  *Y  f:-  tr  ■  ;  .  >n  f  ' '  ;e  n - 


1  24 


Sub-sec t ion 


Title 


APPENDIX  C 


PARAMETERS 


Recoded 


Yes 


These  parameters  are  required  to  Maintain 
an  integral  system.  and  will  be  included 
in  a  stand  alone  NYTRACON  EDITOR  program. 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonstration  . 


1  7  Continuous  Pat  *  R  e  _ 


Tn  i  5  d  o-_  me  n  t  specifies  t  V  » 

Rf  ivtdinq  Processing  !  COR  *  . 


1  r«*?nts  for  Cent  l  r.uous  Data 


I e  NY  T R  A C 0 N  « •.  s  *■  e r  I'oit  i*'U"*ri  f .a  ♦  i  i 

*  *.  t  j  r  'on  -  zr  .  a«  i  f  he  r  HR*  £  -  t  r  •  r 

*  a  t  i  c  suit  b^’-een  disk  dr-  - 

*  1  *  d  '  i  ;  s  a  b  1  e  d  1  and  <*  h  •  -  k  s  *  ~  ~  if  f' ,s  p 

*  k  fault  r  e  '.••■**:  .  se  r.e«  e  I  •*  •  he 

a-  v’;‘  a-  -c*:  *  -  *  h  -* 

*  :  *  .  1  I  ,  A  f  I  *  -I  C  ?  '  *  Or  i  '  :  o  -  *■  ‘  - 


*  h  *  n  e  •  d  f-r  c '  e  r  »  *»  d  che-.  K  ir  n  a  i  i  -.  r 

•  *  r  •  ♦  r  Cf*>t  r'  1 

i  '1  *  r  e  NV  T  P  A  C  .  N  t  ■?  n  .  *  n  e  C  L  r  •  .  ♦ 

•  '  '  ,  .  *■  i  ■"  n  •  Lata  I-.  jc  *i  1 1  •*:■  l  »  .  i 

t  * '  e  t  •  t  i  .1  .  *  :  '  e  -  t  I  a c  *  ):■*  , 

k  .  f  f »  :  1  and  place  the  information  into 
m  i  l  *>  t  h  -  •>■*■::  'itrdti'.i  system  b 

i.r.'>3  the  execution  ot  the  tat,  is.  7  . » 

:  •  '  r  a  .  f . r  task ;  the  C  DR  Extractor  u  l  1  i  :  i 


-  : 

■  »  ■  ■  f  ■ 

e  i 

.  *  a  ~  -  )  «.  .  h 

•  *  • 

-  •  -•  e  re 

?» r. 

-  -  1  ,  d  t r 

?  (  i  * 

•  !  the 

i  t  >r 

. 

i*  i  *. 

.  :  *  -  i  ■  n  u 

n  1 

i  1  .  •  *:sa 

...  t  J  t;  • 

L  buffers 

a  r  r  l 

t  ■  a  1 1  o  p  p  r  * 

• ~  :  i  1  i 

.  onble  for 

*  ed  i 

t-  r  F.-  'gr 

-  , 

•  e  t  h  _  v 

tji  aair  r  r,ri»ponent  3  -  Cl" 
,',rt  /  '.’I  pz  r :  de  «  usmjai  a  r  j 
checks  of  the  funct.-r, 

V  e •  •  a b  1  e  i  _  .o  the  event  of  a 
t  cm ,  CPR  will  be  written  ♦ 

that  !'?  has  •  r>  1  e  -  »»  t 

•  t  h  e  a  *  *  *  »;  *;  m  e  *  ••  •-  d  u  i  i 

•  “  .  d  ^  v  i  11  b  <■  n  -  j  -  d  f 
d  1 1 1  c  n  .  This  eliminate*, 


of  t  h  r  *  »  parts 

t  v*>n  *  -  ni  The  :  *  * 

;e  IIM*,.  C  T  5  flies 
The  CCK  data  will 


iin^  the  data  i  n 
♦  h»  demon  strati* 


i'  itferinq 


V  I 


R  - 


::ded 


i  i:  ;',  pr  .  ..  >.  -nt^nt  but 

I  •.  on  tain-,  no  d** 

I 


I  ’  1  t  I 


R  f  c 


4-d 


I  ... 

1  .*•*.  3  R  T  a  f  „  I  •» 

I  X  7  X  u«~  ;  k  queuin';  r  *’  ••  •  •  i 

i 

I  Refer  to  the  3-* 

!  Recording  u  h  1  c  h  . :  -  .  : 

I  Section  3.17  for  i".*  r  .  r 

l 

I . . 


N  :•■ 


i  •  :  r-  3  r  tov  1  d«d  by 
■  -  •  i:n^;on  u.  1 1  h 


n  t  ..  mi  ;  1  *»  Data 
it  t  h  -  beginning  of 

1  c  n  i  i  « 


R  *  d  e  d 


N  -• 


!  I  n  p  >  j  t 

1  -  — 

!  7 h  1  ~  ion  .  z 

I  contain';  no  d  ^ 


N  ; 


font ( 1  on  0 


n  t  e  n  f  hot 


1 1  h  R  T  X 


I  MVS  I/O  1  u.--  fi  n  u 

1  work  queuing  * •* on a-.  i  r -* *  . 

!  Refer  to  th**  0-  vr  .  - :  C  •  ;  :  ’vru  -  On  t  » 
i  R  e  i  :  r  d  i q  wh  :  .  b  r  t  /»  t  r  -» '■  -  h  ■•t.nrur  , 
!  S^o  r  L  -m  ■  .  !  ’  f  .  .  f  ;■  •  ,  < 


:n  ;  Title 


I  This  t  ion  r;  :n  .  "  li  content 

I  contains  no  demon  c  t  r  .id  1  e  i  :n  .  *  1  ?  n  r.  . 

I 


•'dd  l  t  ’.'ml  Cap  :b  i  .  \  k 


.  i  h*  no  addit  i  .  :  ii  •:  ii>  it  i  ;  ,  ‘  ?  :  i'-  :  i 

1 1  l  -  n 


Remote  Display  Processing  (NAS-MD-649)  describes  the  interface  between  the  NY  TRACON 
operational  program  and  the  Remote  Tower  Cab  Display  (BANS/  via  a  Communications 
Multiplexer  Controller  (CMC)  and  a  Remote  Display  Buffer  Memory  (RDBM). 

Recode  of  remote  processing  is  beyond  the  scope  of  this  project  and  will  not  be 
implemented . 


Sub-sect ion 

1  Title 

Recoded 

MD-649 

I  Remote  Display  Processing 

No 

1  This  function  had  no  priority. 

1  I*:  is  not  required  to  maintain  an 

l  system. 

1  1 .Assumption  -  remote  processing 

1  done  . 

integral 

is  not  to  be 

Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonstrat ion . 


Sub-section 
NAS-MD-650 A 


Title 


Recoded 


SUPPORT  SOFTWARE  ULTRA  ASSEMBLER 


No 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

Refer  to  the  Overview  of  Support  Software 
which  appears  at  the  beginning  of  Section 

3.19  for  the  rationale. 


Sub-section 

NAS-MD-650B 


Title 


Recoded 


LIBRARIAN 


No 


This  function  is  not  required  by  the  FAA  and 
is  not  required  to  maintain  an  integral 
system . 

Refer  to  the  Overview  of  Support  Software 
which  appears  at  the  beginning  of  Section 

3.19  for  the  rationale. 


Sub-section 
N A 5 -MD- 6  50 C 


Title 

SUPPORT  SOFTWARE  LOADER 


Recoded 

No 


The  equivalent  function  is  being  provided  by 
L in kage-Edi tor  in  MVS.  It  will  generate 
executable  load  modules  for  execution  under 
MVS/RTX. 


Refer  to  the  Overview  of  Support  Software 
which  appears  at  the  beginning  of  Section 

3.19  for  the  rationale. 


3.20 


Conflict  Alert  Adaptation  Standards  I  Guidelines 


This  document  ( NA S -MD-6 5 1 )  provides  a  functional  description  of  Conflict  Alert.  This 
function  is  beyond  the  scope  of  this  deaonst ra t ion . 


Sub- sect  ion 


Title 


KAS-MO-651 


Conflict  Alert  Adaptation  Standards 
and  Guidelines 


Recoded 


No 


This  is  a  priority  2  function  in  the  Advanced 
Tracking  category,  which  is  not  in  the  scope 
of  this  effort. 


Additional  Capabilities 


There  will  be  no  additional  capabilities  provided  for  the 
demonst  ration . 


MS AW  Alarm  C 1 4 ) 


•  Altitude  Tracking  Data  (15) 

•  M5AW  Display  Warning  (16) 

•  RB-BTL  CTS  Data  Message  (17) 

•  Radar  Only  Target  Report  (20) 

•  Radar  Data  Loss  (21) 

•  Linear  Extraction  (22) 

•  MFMAMS  Extraction  (23) 

•  Proximity  Extraction  (24) 

We  will  ensure  that  all  records  on  the  CDR  tape  are  converted,  even  those  that  are 
not  processed  by  Retrack.  Records  not  processed  by  Retrack  will  have  the  message 
type  converted  and  space  reserved,  but  otherwise  the  contents  will  not  be  converted. 
The  following  records  will  be  converted  in  their  entirety  to  a  S/370  format: 

•  Data  Buffer  Header 

•  Termination  Message  (02) 

•  Sector  Time  Message  (06) 

•  Target  Report  (07) 

•  Tracking  Data  (10) 

•  Keyboard  Entry  (11) 

•  Interfacility  Message  (13) 

•  Radar  Only  Target  Report  (20) 

The  fields  in  the  input  CDR  tape  comprise  various  types  of  data: 

•  Octal  bit(s)  -  flags,  data  items  (such  as  range,  azimuth,  time),  both 
signed  and  unsigned 

•  Octal  digits  -  message  type,  beacon  codes 

•  Octal  BCD  “  altitude 

•  ASCII  -  aircraft  IDs  in  the  tracking  data- 


Svst^m  Architecture 


4.9 


The  current  }}fj  Yorfc  TRAC CM  'yr.Nm  co^pn?'*  ■*’  t  u  b v  v  » t  »•  m  .  : 

•  a  devtlopufnt  and  support  subsystem  (offline)  used  to  build  au.i  i-j  - 
data  from  the  operational  subsystem 

•  an  :>pe  a  on [  r '  i b  s  v  >  t e  n  (  c  ~. !  i  n  *•  i  ' m r  r  <  *.  n  <j  thee  s  •  i  b  /; ',  s  t  *»  m 


t  ?.  0  1 


Pot  a  entry  and  display  (inrludr,  j  *o  » \  and  n.t'-rf 


C>  *  r  r_  -  n  t  !ies»  ,,‘forl _ J  R_A  CO  N_  a  s  sh  A  t  ►  jr- 


Thu  <:•  "«i‘  i«  -lor?-.  •  .  t  s  t  e  -i  runs  or  a  ane  r-.nl  Sp-rry  1*00  pr 

pc  r  ;  "h-  r  ai  s  ■  under  a  commercial  off-the-shelf  operating  system  and  ut  j  1  i  ♦.  i  **  .  .  i 

Lhe  c i OP  >  data  processing  equipment  used  by  the  operational  subsystem. 

The  development  subsystem  uses  special  purpose  software  to  build  and  rcdu-**  j. 

r  -i  ted  bv  the  operational  subsystem.  The  operational  software  i  •?  coded  ;n  11’*; 

*  ho  *  r  a  U“rh!?t  is  p  a  r  t  i  •:  ■  1  a  .-  4  ••?  the  IPf  ,  r  r  •  Of  -  p  ■>'  :  1 1  •.  u  4  ••  •  «  -  * 

4  he  Mew  v  :•  r  k  T*'C!'M  demonstration  is  the  Ci'R  Editor,  which  reduces  the  d.jt.i  i  >  1 

on  tne  COR  file,  -reared  by  tne  operational  software. 

A-sombi:es  and  operational  software  builds  can  be  done  on  both  the  MOO  and  the  I-'r  . 
the  COR  Editor  runs  only  on  the  I  CP. 

The  current  operational  system  subsystem  runs  in  i  mul tiprccessor .  a  set  of  I  ,- 
connected  poin  *•  -  to  -po  m  r  ana  shared  memory  modules.  The  I  DP  is  a  UNI" AC  £  1 
ptocessjr.  The  I  CP  S  and  memory  modules  and  attached  peripherals  define  the  J  •  *  . 
processing  subsystem  (DP 5). 

The  DPS  interfaces  with  the  en  route  ARTCCs  through  a  Communications  Mu  M.  i  p  l  e  -  •.  r 
Controller  (CMC). 

r h e  CMC  also  provides  the  interfaoe  between  the  DPS  and  the  Console  Data  Terminal-. 
'CDTs)  The  CDTs  provide  an  interactive  means  for  the  operations  and  ryst«m 
enqinee'-ing  staff  to  communicate  with  the  system. 


J  3  9 


s  so  r 


» -<*  a--  tii  red  <  f  row  the  sensor;)  throuqh  the  censor  receiver  and  pr:ce 

Th-  $«AP  interfaces  with  the  IOPs  through  the  processors'  ( 5RAP  and  10P) 

interfile  to  the  data  entry  and  display  subsystem  (  DF.PS  >  is  in  two  par* 
•nt*rfa«-*  directs  controller  data  to  and  f  r  •”»  the  Texas  I  n  - 1  r  um* 

,vn  display  (  in  the  T  R  A  C  0  N  )  throuqh  multiplexor  due  lay  memory  (  M  C  B  M  ) 
y  •  f  *  *  r  n  e  •**  r  ■  ’  ( I?  ?M  <.  units:  the  r  e  ■*  -> 4  *  mt-rli:.  e  f  t  ~  and  fro-'  t  h  *  r?  r.  I  T  TJ 
: :  r  i  ■  n  *  h *»  c o m p  r  i  s e r  (from  t 1 . *  1  P  -«■  t  w a  r d  '  a  CMC.  a  modern  ;  n 

i  •  r^*  :  n  •  ,er.  and  a  rtoot*  -a  i  spiv,  buffer  n-mory  (KD3M)  i  n  t  *■•  * 


■*>  i  •  *»  d  m  ^  m  i  *  '  r  •  the  m  ■  1 1  t  :  r  r  '  *•  s  s r'  r  e  x  e  c  u  t  :  •  e  if.1' 
There  is  jn  the  C  k  ‘  **  but  no  s^f  tuir- 


i  .  ’  i .  •  .  ‘  .  ••  ;  4  -  e  -  »b-  4  *  t.  »  -  n  -a  •  ••  ♦  ■  d  throuqh  the  u:*1 

i  t  .  as  I'li'o  and  »**■*•  ry  nodule*,  that  -  an  be  swapped  f  c  r  fail- 


.•  *.* XU.* 


•  1*1  -  n  j,-s‘*n  also  comprises  a  development  and  an  operational  subsystem 
•  ;t-«.  uwever.  consists  of  only  a  oata  processing  subsystem  and 

♦r.  s r i d  dr-play  subsystem  ( the  local  interface  only) 

e  ♦  h  •  operational  subsystems  will  run  under  a  sir'll* 

tit'*-  a  -.  IBM  C/-''"'  3  th  subsystems  i  in  run  on  .«  sinqle  3  0  8  3  *  B  X  process'! 

I ’80  r  /*  1  ■  L* .  >•«£■'  tare  cartridge  units.  high  speed  printers  and  a  set  of 
.  t  *  r  m  : ’«  » i  s  Ti.e  primary  characteristic**  of  »  3^83  that  set  it  apart  fr"**> 
r  o  th-s-  tr.e  7  '  8  3  is  a  un  i  p  r  c  •'  e  z  so  r  :  it  executes  a  simpler  and  more  robust 

n  *•  t  1 ♦  r.'uihly  four  times  the  cycle  sp*ed  of  an  IOP  and  contains  16 
•f  .t:rn-.  *  he  ter  face  to  secondary  storaqe  devices.  the  DASD  and 

iin  at  channel  sp*»d  I  approyiwately  3  megabytes  per  second)  and  the  devices 

i  b  y  ♦  e  *;  r  [  data. 

ej-pment  sjftwar*  architecture  supports  a  batch,  interactive,  and  network 
»nt .  All  software  executes  under  VM  .  VM  supports  both  CMS.  the 

t  :  r  a  l  M;nitor:nq  System.  and  MVS.  IBM’s  standard  batch  operating  system 
l  .e  us-rs  r  an  run  directly  under  CMS  or  the1/  can  use  ISO  under  VM-MV5.  TS0 
s  standard  MVS  time-sharing  system.  The  New  York  TRACON  demonstration 
development  tools  run  under  CMS. 

♦he  creratu-nal  subsystem  is  designed  to  run  under  MVS.  both  the  development 
r  a  *  i  c 1  »1  subsystems  can  run  on  th*  same  processor  under  VM .  RTX.  th- 
♦  n  realtime  control  program.  allows  th*  ARTS  applications  to  run  as 
programs  under  MVS.  (RTX  runs  under  MVS  similar  to  the  way  that  T50  runs 
for  interactive  work.) 


\  AO 


In  a  test  environment,  the  development  subsystems  can  communicate  with 
operational  subsystem  through  VM :  programmers  can  create  and  edit  the  or-ra*; 
software  under  VM-CM5  and  send  it  to  MVS  to  be  compiled,  built  and  e*mc  i*-d 
demonstration  environment,  the  operational  subsystem  will  run  under  MVS*pTX 
(without  VM  and  the  development  subsystem  in  the  processor). 


The  demonstration  development  system.  und*r  VM-CMS.  will  use  a  re*  of  i  r.  *■ ~ ;  i 
r  1  *d  r  i*'er*  t  els.  tailored  to  the  Hew  York  T  R  ^  C  demons t r yt ion .  b-:*  r 

rci  si  products.  The  tools  include  automated  design  issues,  program  *  : 
r-r'rto.  software  uccoun^irj  and  development  planning,  as  well  as  pane’s  1-': 

1  n  r  *•  r  .»•:  1 1 •• e  I  v  run  batch  work,  such  .is  compilations. 


To**  of!*-  : 'm  r  t  i  :i  *  .  •  •  dati  •  r  ->  :<*  ;s  ing  subsystem  will  b  *  *"  'i-.rect*  i  to  the  d«» 
C*i.*»)3  thr  J?h  a  ?  '6  T  d<  p  rz  c  so  :• r  channel.  The  demonstration  CF.C1)  consists 
L'  v  A 1 1  i;  t  Control  i’rit  (  OAC )  ,  driven  bv  an  IvM  PC.  and  a  si'.j!- 

display,  comprising  a  display  generator  with  atta.hed  dati  entry  d  e  ■  •  i 
monitor  . 


The  demonstration  operational  softuxre  architecture  is  described  in  < 1 *♦  . 

"5.0  Software  Architecture'’.  In  summary,  the  ARTS  app  1  i  c  at  i  on  s  ,  including  F  •» :  r  . 
the  test  mode  simulated  inputs  driver.  will  run  under  MVS  RTX  and  will  u'-  *■ 
services  of  MVS  and  RTX  through  an  applications  services  interface  develcp-d  f  r  t:  •• 
New  York  7RACQN  demonstration.  There  will  be  no  software  recoded  or  developed  :  r 
recovery  or  availability  functions.  The  CDR  Editor  twill  execute  under  MVS-T5Q  aft-j 
the  operational  run  is  complete. 


1  4  1 


•j  r  e 


i section  13  m  two  parts.  The  first  subsection  describes  the  rationale  for  t!i».- 
"*  nstraticn  operational  subsystem  software  architecture  and  our  approach  t  > 
ructural  changes  in  the  applications  software.  The  second  subsection  is  a  for^il 
f  »f  definitions  and  rules  describing  the  expected  behavior  of  the  operational 


f  t  j  ire  arc  niteot  ure  of  the  development  subsystem  ic  commercial  of  f  *the-rh» 
~  -r/i-v  of  the  pr^ouds  and  their  capabilities  refer  the  "New  York  TR* 
*  r  *i  c  •  r  a  1 1  ->r  rf  Program  Recoding  Technical  Proposal."  and  "4.0  Syc 


■  •  *  :  _<  *  l  "*  .  .*•  /•  t  .  \_i_t  e_d  u  r  •_  P»C'  ;_r  ip_t_i  or.  _nr' d__R_a  t  i  on  ile 

:>r  .  *■  “  New  r  o  r  i  TRACbM  cr>ef  ittonal  dali  processing  subs%  stem  to  execute  o  > 

'1  )  pt  . essor  ar.  i  interface  with  S/370  peripherals  requires  that  struct:! 

mges  be  nacf*  to  the  current  software,  which  executes  on  an  10P. 


r._D; 


ffereuces  between  the  I  OP  and  S/370 


•  t  -  sjpm  rv  i  -ors  bi.-.d  applications  programs  and  their  data  to  the  dad 
-.-m';  resources  'pro .essing  time.  memory,  channels.  I/O  devices,  etc.)  th-v 
e  nr-  to  do  system  work;  eg..  track  an  aircraft.  (This  binding  of  work  t '• 

qr-.-s  .«n  1  hardware  is  often  referred  to  as  a  task.)  In  doing  so  they  provi..* 
-  H  application  with  an  interface 

•  T - /  *hi  pr  lessor  and  its  memory  and  channels 

•  T  -  *v*efr  a  1  data  processing  resour.es,  such  as  I/O  devices,  communicati  -  ; 
1  •  - c  -  vd  n t h r  -/stems 

•  the  npp  lie  it  ion  user  and  the  operator 

•  To  thm  -ther  applications. 

d  tference.s  between  the  current  operational  subsystem  and  the  demonstrati  -n 
r  i  >'r  a  1  subsystem  with  respect  to  software  architecture  turn  on  these  t  ;r 
ers.  the  last  determined  by  the  rules  for  concurrency  and  sequential 
i'  essiog.  (Although  the  3083  is  a  uniprocessor,  tasks  will  run  concurrently  ^ust 
i n  4 h •  IOP  system.) 

c  c  i  f  e  r»n:*  s  caused  by  different  generations  and  models  of  equipment,  inducing 
i*  r  s '  r  -  its  instruction  set.  etc..  are  documented  in  the  principles  ct 
■  n*  i  ns  an d  design  data  for  the  IOP  hardware  and  for  the  S/  3  70  hardware,  and  wil  j 
l**  ‘liberated  on  here  (As  described  in  "3.0  Software  Requirements".  the 
■*>  '  trat-.on  system  will  process  data  only  m  IBM  5/370  format.) 
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The  demonst  r  a  t  icn  operational  subsystem  is  much  ■>?r»  mrif  i  than  the  c  u  r  r A  n  ♦ 

system  in  that  the  demonstration  processor  will  interface  only  with  DA3H  files  and  a 
single  OFTD'j  display.  The  demonstration  opera* i~nal  subsyst-m  w  !i  not  pr^  ess  bulk 
flight  data,  and  it  will  not  interface  with  .V-'C'':  I*  wiil  n>t  all-w  -r«*nt  >r  r 

applications  user  inputs  (there  will  be  n  •  r  ♦  »•  r  f  -« •  »  *  3  R  A  p  j  d  ■  i  r  1  n  3  :* 

execution.  There  will  be  no  realtime  r  y  ]  *  i’l  process  s  \  *v  i  i  » t  e  d  i  o  p<j  ♦  ~ 

f  r  ?  m  DEDS  keyboards  and  from  interfacility  (At* '  :  ;n>rf  1:^3  t h  r  : ugh  Ret'.;* 

Retrack  will  read  the  inputs  from  a  fii-  rn',ii“n^  -n  1  ’380  D  A  S  I> .  and  the  'T'.'R 

re- ords  generated  by  the  demonstration  run  will  »•  *  written  *■  fii-  also  :e  * 

n  ,n  3  3  80  DA3D. 
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s  (  .1  lattice,  a  ?  -  t  of  table*:  will  be  q «.  n «.  f  ,  ,  »  , 

~  f  each  apnliciMon  task  and  the  re  r.  cur  e-.  ,  *  * 

n  e e  r  j  A f ♦ • r  system  qen«»rati:n  the  -  ! .  *■ ■  1  1  ,  ;  n  q  a 
autsma*:  ally  without  regard  for  p r oc * s s  '  r  a’»iJab. 
current  system,  tracks  wait  for  work  and  ew*r4ite  ^  1  * 
system  resources 
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A  realtime  application  typically  contain-  these  parts: 


An  interface  to  the  supervisor  to  receive  uork  and  send  it  to  another 
application  asynchronously 

An  interface  to  the  supervisor  to  acquire  internal  data  processing 
services,  such  as  time  and  memory,  while  performing  at  a  real  world  pace 

An  interface  (through  a  supervisory  access  method)  to  request  I/O 
see.'  *ce.:,  i/cluai-g  me  check  'pointing  of  data  io;  re  cover1/ 

An  i  .  *  e  r '  :  t  h  j  :  it;i  b  jee  i  r.  » !  ensures  a  deadlock -free  and  coherent 

.3  y  s  e  "  s  •  i  •.  '• 


•  The  algorithms  that  perform  the  functional  capability. 

In  transporting  the  ARTS  applications  from  an  IOF'  architecture  to  a  S/3/0,  our 
objective  is  to  isolate  the  algorithmic  part  of  each  spplication  as  much  as 
possible,  thereby  maximizing  source  code  traceability  from  one  system  to  the  other. 
We  have  achieved  this  through  architecture  and  design. 

The  applications  software  topology  is  an  internal  network,  much  like  a  system  that 
is  functionally  distributed  a..ioss  different  processors:  in  this  cave  the  processors 
are  internal  tasks.  Each  task  owns  the  data  that  it  needs:  global  data  is  minimal. 
Tasks  communicate  with  each  other  similar  to  processors  in  a  network,  through 
well-defined  messages.  All  I/O  requests  have  been  localized  in  three  tasks, 
interfacing  with  the  input  CDR  file,  the  output  CDR  file  and  the  OEDS. 

Deleted 

Within  tasks,  an  application  receives  requests  for  work  in  a  single  program  called  a 
gateway.  (The  model  for  a  gateway  is  provided  below  in  ”5.2  Operational  Software 
Architecture  Definitions  and  Rules".)  The  gateway  interfaces  with  RTX  to  receive 
uor>  and  call  the  appropriate  application  routine  to  process  the  work. 

R ationnle  for  __A pplication  Softw are  Changes 


The  following  chart  summarizes  the  rationale  for  changing  each  of  the  major  ARTS 
application  tasks  being  converted.  There  are  five  factors  that  may  change  the 
structure  and  content  of  a  task: 

•  (1)  Operational  constraints:  the  demonstration  will  operate  in  test  mode 

with  additional  constraints:  unlike  the  field  system,  we  will  not  support 
recovery,  we  will  not  allow  operator  inputs  during  the  run.  etc.  (refer  to 
"3.0  Software  Requirements") 
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( 2 )  Functional  requirements;  th  e  -triti  n  y  c  •  <*  -o  -j  i  1  1  n  ^  t  d^’e 

the  functions  (as  described  in  •  particular  HAS  MD)  specified 
functional  area  (r**fer  to  ”3.0  Scf 4  r  ~  c,»Tur«,^'»r*s'*/ 

(3)  Architecture;  as  described  ar  •*  w-ll  he  changes  die 

impact  of  a  neu  system  and  software  *  :  1  -»  t  •  ■  r « 

(  4  )  Ada  design-*  Ada  enforces  d  e  *  :  :  •»  r  r  -  s  that  m  av  or  may 

congruent  with  tie  design  proper  !  i-  I  tir  :  fz  n.  th*  original  N 

TRACON  software  design 

<5)  HOI  (Pascal/VS):  the  effects  i  \  .i  -  n  l.y  'h-  recoding  of  ULTRA 
code  into  s  high  order  language 


Fach  change  is  assigned  a  value  of  high,  medium  r  ;  ow  .  If  *-h-»  change  r  as-: 
value  of  low.  it  means  that  the  ration  •  !  '■  f  r  'h  v-u-*.  \u  :i  :  e  a  d: 
architecture,  is  not  much  of  a  factor  in  *-  '•:*•  «  :  •  :  q  +hit  a  p  :  1  If  th 

is  high,  that  particular  rational**  for  change  i  -;icr.  if  k  v  (  t  •■*  •  Th**  *. 

high,  medium  o  r  low  is  not  re  1  a  ted  to  how  w«  II  *  m  e  r  *  •  : !  f  i  n  q  d»  -  :  n  p  r  .»  t  ••  c  f  s 

future  changes  in  each  of  the  areas;  on  the  contrary.  because  ot  ‘he  step, 
taken  to  host  the  applica'nons  in  an  env  i  r^nmen f  that  makes  Ah«ei  easy  to  m^d 
portable,  the  value  with  respect  to  futur-  changes  would  be  low. 
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5  ■  2  Operational  Software  A  re  h  i  t  e c  t  u  r e  De  f  i  o  1 1  ion  - .  a^d^RuJej; 
I n  t  roquet  ion 


Sof  tw*  re  arch  1 1  eeture  describes  the  mapping  of  svstrr  ap*  ’  c  a  t  •  on  and  syst^i* 

cp-e  z  at  lonr  *•-? r  V  to  the  software.  The  a-chitr^tgr"  answer  \r  *■  nues  t  •  ~  ■ 

W!- *  t  f'e  ’jo:  *  :■  o'  u  :•>  ;u  th**  unttr  oi  .>■  I  ♦  w  *  rf  m*  ]  dim  t  h  ■*  maior  d  -•  :  : 

r-  ■«  s  e  s  '  '  ’  •  u  are  the  •.  o  r  x  _  a  :  t  -  i  ’’  n  H  to  h  '  s  ~  •'  *■  •  j  *  r  •  •  i  n  i  *■  *  H  ^  •  r  t  b  <■»  uo  r  V 

r.  n.-  h  r.  op  i  c  «•  i  .'  Hew  do  the  ottuare  un  •.*••;  rr-'ni'*  •«  ••  •  ;  *  .  •  **  »  u- *  •  Ar.-j  h  -  •.  •  o  :• 

the'/  c  &  r  r  /  ■■'■:•:  i  k  •»  :  :  v  ?  ••  V  .  •  n  g  -s  t  '\  -  ^  1  «.*  c  *.  ••  -.  .  t  m  r  ~  ~  •  ■  •  r  *  -  ,  v h  'he 

p  r  o  c  e  "  c  o  r  »  i  t  s  <<;-  -  'V  *  '  •••  r  r  *■  \  ;  . 

Scope 

The  description  that  follows  defines  the  rti-'cture  and  behavior  cf  the  or.l»n<“  cystem 
(see  definitions).  The  offline  work.  identified  be  Icj,  wifi  be  pc  r  f  r  m^d  ir  a 
standard,  batch  environment.  Ue  are  not  de^eLopinq  any  software  to  control  the  flow 
of  work  through  the  offline  system;  the  software  archi c -c tvire  is  provided 
oemmerei al-cf f “the-shelf .  vie..  VM/3P  and  MVS 

There  are  two  types  of  work  required  of  the  New  York  TRACON  software  system: 
applications  and  operations  (the  work  required  to  start,  monitor  and  control,  and 
terminate  the  system,  regardless  of  the  application). 

The  description  of  the  software  architecture  pertaining  to  system  operations  (see 
definitions  below)  is  limited;  the  text  concentrates  on  the  software  architecture  of 
the  applications  work  ?«nd  the  software  services  required  to  perform  it.  The  New 
York  TRACON  demonstration  system’s  support  for  system  operations  is  limited  to  the 
capabilities  provided  by  the  comme rc i a  1 -of f ~ t he - sh e  1  f  operating  system.  MVS.  MVS 
provides  the  capabilities  to  allow  the  operator  to  start  and  terminate  the  system. 


Obi-ctive 


Ada  package:  a  software  unit  that  has  a  specification  pazt  and  a  body  that 
defines  <*rt  abstract  data  type  and  benai  es  as  a  stats  machine 

Apoli  cations:  the  ARTS  work  exclusive  of  operations,  tracking  for  example; 
software  that  automates  that  work 

i.-ifj  :.r  rr  .K‘S.  of  oat  a  throu;:..  whicn  th*  system  and  the  real 

.  :  UiiiKJ  jv-.-vc!  - ■'  '.n.,A  *  c  a  t  ?  oe«.co.-  r.d  xa  !.ir  t  irqc  i.;.  tracks  and 

Ai>p  ]  1 -.  a  t  i  r.  v.  f  i  .  .  •..•■'r :  n  i  item  application  messages,  that 

define  the  processing  constraints  of  the  software;  a  process  must  complete 

one  system  application  work  unit,  such  as  a  track,  before  starting  the 
next  . 

App  1  i  c  a  r  i  <• -.  work  station  command  an  integral  input  from  the  system 
application  work  station 

ARTS:  system  that  automates  the  work  of  TRACOMs  and  their  associated 

towers.  Automated  Radar  Tracking  System. 

Batch  mode:  -execution  of  an  offline  program  non- interactively . 

Concurrent  design:  the  rules  that  describe  how  subtasks  (see  below) 

interact  as  they  compete  for  system  resources  (processor,  channels,  data. 

etc. >  . 

Controller  command;  a  keyboard  action  from  the  DEDS 

Controller  sector:  an  area  of  real  airspace  mapped  onto  display 

coordinates  thet  composes  an  application  work  station. 

Conversation:  Two-way  communication  between  processes. 

CTR  :  continuous  data  recording  (logqmg  by  category). 

CTS  central  track  store  (the  set  of  track  records). 

DEDS :  ARTS  data  entry  and  display  subsystem. 

Flight-  the  set  of  data  that  defines  and  characterizes  an  aircraft 
controlled  within  ARTS. 

Gateway:  a  set  of  programs  and  data  that  provide  the  concurrent  interface 
control  foi  a  package. 

interactive  (I):  a  process  initiated  by  an  external  input  that  may 
interrupt  and  modify  the  flow  of  data  through  the  system. 


Interactive  application  work  st  '  7h«  i--.'-;?  f  t  h  -  Lfr45  )  'mcl: 

hardware  and  software)  .  functions  and  people  thit  interact  with  t!  . 
t  o  create,  observe,  modify  or  delete  n  npp  1  10  a  t  :  cn  work 

Level- 1  package:  the  top  level  clt-jar-  p  4  '  it  cmp  --se  the  monitor 

application  software-  in  sequential  i~  .  •  •  ~  Ada  packages  *hit  d 

the  top  level  abstract  data  t  y  p"*  ;  :  .  . :  »■  r  *  d«  r,  :  -i  r  .  t  h  '■  •  ub  t  a  s  k  s 

below ) . 

Level-2  package:  an  implemen  t  ab  1  e  m-Oil-  that  ieccmpcses  fr:m  a  !• 

pack  age . 

Monitor:  a  set  of  programs  and  dati  *  '  rr-'".  i*  Hat?  and 

synchronization  for  the  soft-ire  s,sr-  without  !.»•-  wledg* 
app  L icat ion . 

MVS:  IBM’s  batch  operating  system. 

Online:  a  run  (or  execution)  of  the  ho-  V-  rV  7K'r2M  ••  p  e  r  a  1 1  •  ^  a  1 

The  online  system  runs  under  MVS  RTX. 

Offline:  a  run  separate  from  an  online  run:  a  da1  i  r  r  '  eseins  -b 

runs  under  MVS  (but  not  under  RTX)  or  /M 

Operational  mode:  running  the  ARTS  with  1  iv «  target  and  1  i  '»r 
interaction  --  as  it  would  be  run  in  the  field. 

Operations:  work  required  to  run  the  s  ,  s  t  <•  m  'hardware,  software  :  h 
interface  to  them):  the  software  that  aut-.  mates  that  work,  s' 
online  operating  system. 

Operations  messages:  units  of  data  tnr  c  ' i :h  the  system  and  the  h 
or  machines  running  the  system  ccmm«  in  l  •:  a  t  * 

Operations  work:  units  of  data  containing  system  op  e  :  a  t  *.  •:  n  s  e  e  s  s  ■■  ~  ' 

Operations  work  station:  The  device  :n  _udi  g  nirdi.,--  and 
functions  and  people  that  interact  wvtn  ib*  -y  ■'•***  t  o  -  r«ate.  x  - ; 
delete  system  operations  work. 

Pipeline  (P):  a  set  of  processes  that  execute  in  order:  process  A  pr  ; 
data  for  process  B  and  so  on. 

Process:  the  execution  of  a  subtask  that  operates  on  a  unit  of  app  l  .  . 
work  . 

RTX:  IBM  control  program  running  under  MV5  to  provide  realtime  service 
applications  running  under  it. 


153 


Second  ~order  mecr.iges:  app  1 1  a  t  :  ->?.  nemaq?'; 
track  or  a  flight 


t  h  •* 


•dify  th 


t  a  t  e  of  a 


5s*tor:  a  subset  <.•(  ar  antm^  m  *heie  »re  It  per  v.r  in  a 

sector’ s  worth  of  ti  »cks  or  tarqcts. 

ieiior:  a  unique  .  ia?r  antenna;  a  full  a*>ter.na  s. :  * »»  A  u .  q  - 1  . 

< .  *  *- '  *  » p  ^  *  l  t  *  n  r  t  '  i  •  .  1  .  i  r  •  r  •.  stem  into  p  u1" 

:  -i  /  ■  ■  «  -i r>  »  n  "*  :  ;  .  •  •  -  -  .  '  i  i  r1 n.Mr.t  :  .  w  i 

•  .  -  ;  •  ~  •  •  •  \  •  »  ;  n  *  :  •*  r  ■  s  •  ana  the  jfpr.t 


.Software  a<»j  J4  •.  .  :  ■  . A  ■!  A  t  t!u  '':co  t  n  rr.li  r ommun ica  e. 

Sub  task-  3  ret  of  r>  L  ;  a  t  i*  v:  that  operates  independently.  and 

is  disratthable  under  f'VS-RTX.  the  ui.ndi.ng  of.  =i  work  unit  to  a  level-) 
package 

Targets:  a  set  of  beacon  and  radar  messages. 

Task  the  automat'.-  e  •'•cut  ion  ~>t  s*rster  w-;*  under  the  control  of  an 
operating  system  tha-  all;-  1 1  e  r.  and  monitors  ill  the  system  resources 
(channels,  devices,  memory,  programs  etc.)  required  to  perform  the  work. 

Test  mode:  running  the  ARTS  system  using  simulated  targets,  flights,  and 

sent’  :A  l  **  r  •  m  m  a  o  d  z  - 

Track  a  computer  model  of  an  aircraft's  position  and  velocity, 

maintained  in  real  world  and  display  coordinates:  a  dynamic  record  of  the 
aircraft’s  behavior. 

Type*  a  s pec 1 1 * .  * t  l on  of  the  operations  that  can  be  p^r;  -rmed  on  a  set  of 
data. 

Work  hierarchy:  tree  of  categories  of  work  units;  categories  are 

numbered  from  )  to  n.  where  1  is  at  the  top  of  tree. 


1  V# 


P.l  •: l  and  their  A  ttr:  jutes: 


The  f  ;  rire  beloj  describe!:  1 «.-  app!  icat  : 
t  H  *•  C'.k  Editor;  and  I  r  ;iut  ,  ;  .1 J  p  v,» 

M  •*  •;  .  <i g  e  Con  t  rol  .  2  j  F  i  •*  l  "  q  C .n  t  r  o 1  . 


r.d  1  of  ! 
■  -1  .  -J  t  1 


L  e  v  e  1  -  1  A  J  .a 


<i • .  *  a  g  e-  ■  am; 


'  r>  ;  ^  r  P  i  .  k  7i  q  e  i  : 


T h e  Initialization  a r.  J  >rmmat  -  :•  n  p a v  i  ^ u  i  i  i 
termination  to  s  /rich  :  l  .•  -  sturt\:p  ami  A  m: 


’  -  ■t  i  r»  i  r  i  .a  1  .  :  *  t  : 


A  pair  of  services.  Send  and  Fe.eive.  u  i  i  i  r  . 
betueen  ;;ubtasl>s  tc  r.d  jnd  k  .  •  -  will  i.  e  f 
that  provides  '.ommunr;ation:  error  e  nee  y  i  r«  i, 

5vn-.hrnni2iti?n  and  buffer  manayenent  . 


i  j  .  '  m  m  i  •  i  ■  : 

•  >  -J  *  n  :  r  1  \ 
P".  :«rvi:-. 


Timing  Control  ui;i  ens  :re  that  all  syst-**  -  ri. 
through  the  system,  and  will  provide  timer  .  <“ :  . 


n  v  !  •;  f  •*  S 


•  .  m  r  n  i  i  m 
■  a  .  .  qe  •; 


Initially. a ti on' Terminati  ;ti 
Me  s  saqe  Ccntrit 
Timing  Central 


1  ‘>5 


a  p  p  i  L  C  A  *•  i  . 


T  h  e  ar.’ij  raurn  mp,*.-.-  t  -  -  ‘  i ** •„  V  <  <  j*  -'.'.-'if  d  e  m  .  r  *.  t  r  <  *  •.  '  *■  .  e  t  ?  m  a  *■  4  h  e 


The  T  •  e  r  •  S  -  1  !S5f  S  of  apo  1  *,  •  T  *■  y*'..  b  a  3  e  3  '  ♦  --K  w  .  t  n  •  j  1  *  *  t  r  :  h  ■  *  e  • 


•  :  r  -  i.  • 


Oat 


•  '  -  t  t-  a  p  '•  l  i  t  l  • :  >  I 
• :  :■  ur,  r *!i« 


me  of  i  }  i  ..  *  r*«*.  k  age  .  COR  .  r  'o»»r  :  fc  3  *h  *  •  •  •  1  *  'TP  *■  -p -  f  z  on  ?- 1  rac  k  ULTRA 

t  s  Fascal^VS  forms*  and  prcce ss  sole  by  th-  demonstration  system. 

( TMC4$$$$ ) 

( r mi 4 c s 5 ?  > 


r,TR  filler 

■ ■  -  •••.on 


r  f  1  1  a  a  .  *  n  •»  effl  a  *  r  a  *. 

‘tvr.;r  !t  rv~r  under 
.'  rational  c  *  •  . •  j  t  1  on  as 


•’I  q*rv.r.  •■ 


C-r 


r  v  ’. 


he ar»  ‘m**  -.or,  troi  packages 


J D?  Hivtr'i-  ‘.iofi 
OLDS  Ac  -e; 


r  T  M.  1  7  ?  C  ?  *  ' 


A  L  t  K  ?  • !  10  ••  a  -  n 


r  -  V  ,1  q  -  h  o  r. 


Vn e  r»  i  •,  *  •'  0  *  *h»y  are  r e  s 

iyncSr'M 'ation  and  flow,  as 


u  r.  i  «v.i  a  attribute-..  ‘h* 
p  on  5 1 b 1 e  for  control  1 1' 
it  interacts  with  / / H  d' 


'rt-in-j  it 

t  h  «  a  p  p  1  1 


t: ibute 
nations 


that  binds 
work.  its 


*  ■*  e  DC.TS  Access  software  will  be  largely  commercial  off-the-shelf;  a  small  part  of 
iT  will  h«  develop'd. 


r  ■?  *  a  q 


t  1  .  e  nt-p  1  ; 
o  -  r?n  t  rn  . 

» n  !  Da  t  a 
c  and  r.  the  t 

>  P 


>t;ons  pac«aqe.;  tha4-  can  run  as  rr°'  -*  s  ~  *  s  and  receive  their  input 
packages .  they  process  aprl icatiti  work  without  knowledge  of 
«'pe  r  a  t  ion  s  and  can  access  Data  packages  concurrent  with  Pipeline 
Interact! /e  packages.  They  may  converse  uifh  pipeline  packages; 


I  •>* 


Interfacility 

Keyboard 


V  i  p  e  ;  ;  n  e  :  a  p  p  i  l  c  a  t  ;  ■ :  . .  •  . »  i  that 

. \  t  r •  ■  I  package  z  u n 'the:  Pipeline  m  • 
p  i  .  i  » g *»  .  and  can  .  .  ~?r.z  ■  t  i  parvaqe'’ 

’  '  t  '*  •  a  ~  t  l  •:  e  c^k  aqe  :  .  fir-  ime  p  ic  k  a  g  e  c 


» r  q  e  t  .*.:*••  f  V  ’  -•  ^ ’  ■ 

■  i.iciiing  -  *"  ■ 

i);Gphi  /  .'*1 1 


1  S  7 


Rules: 


I  .  System  Work 

•  The  demon  st  ration  system  will  run  -»  •  i  •»  H  ■>  j-z  c  >  u  :  '  1  he  p  e  r  ir.  :  Me 

into  the  system  except  from  ch  ;  f  * ;  .!  .  . 

execut ion  . 

•  The  i nd  1  visible  units  of  s -  r  v  ■  *•  *  '• 

application  messages:  ~  target*,  (  h  •  a  :  .n  . ; .  .  *  ■  > 

•  The  work  hierarchy  for  the  system  app  1  i  ;  on  w:V  is: 

1  -  CDR  record 

1  -  controller  sector 

1  -  application  work  st  at  in  c  l  r.  J) 

1  -  TRACOh  airspace 

1  -  sensor 

2  -  sector 

3  -  target 
3  -  track 
3  -  flight 

•  In  test  mode  .  CDR  records  —  ■.  m.  t  •  i i  n  g  'he  . f  \  \  r  i  i  h  #»  (  i  ;  ,  • 

flights,  etc.,  from  an  earlier  run  •-  .  r-  .  •»  .  I  f  r-m  i  '  v.  y  i  le  •  ■ 

and  neu  CDR  records  are  ger.e  rated  b  *  h  e  .tap  1  t  j1  \  -r,-  • 

file,  periodically  during  system  ;•  >  e  c  . :  i  •  r  >  ■  .  b  •  *  ■ .  e  0  J  R  ..  x  ,  ;,:t 

•  A  controller  sector  is  a  subse  •.  f  .  ■:\z-  :  .1;  «:.* 

nppl  ication  uo  r  k  station  It  represent-;  the  -re:  .  i 

within  a  sensor  that  are  eligible  f  >r  display. 

•  An  application  work  station  command  <  s  a  m-  •.  ,  -•  :  r  ■ 

In  test  mode  the  commands  will  be  read  f  m  CT-R  records  at  .  . 

directly  to  the  Keyboard  packaqe;  m  ■  •pet  it;  n-..'.  -v-  j  ••  •■•'•r.mar.o 
directed  to  Keyboard  from  the  DLDS  Ac. ess  packaqe 

•  A  sensor  represents  the  targets  (and  othe*.  messages)  that  are  t  :  ,  .  ... 

through  a  SRAP  from  a  single  antenna.  The  ii.-ernal  r '*  p  re  sen  * 
target  and  track  data  will  be  sorted  by  sensor. 


\  5  9 


A  sector  is  1/32  of  an  antenra  sueep  --  all  the  targets  and  tracks  that 
lie  within  that  uedge  The  interna!  representation  of  target  and  track 

<1  a  t  a  y  i  i  ’  be  sorted  o  y  sect's  . 

In  operational  mode.  targets  enter  the  system  through  a  5RAP  ,  as  a 

-  ’ n  t  .•  t'.uo  js  sequence  of  messages;  *n  t-st  mod'',  thv  messages  are  read  from 

#Tr  -rr  ■>  -  d  " 

t  . t  j. by  t  -  ’  f  r  >  *  f  *.  j:tr-  —  as  a  result 

b*?'.'**'.  r  *  v  •  .  :  i  -  .  1  1  e  d  \  •  •  t  o  m  a  t  ,  ~  initiation) 

k  '  r -n  a.-.  ay*  ,_'*■*  *  RTS  or  NAS  facility  -- 

..m  n  i  .  e  •.  t  r-  -  .  1  r  \  _  n  :>  ‘Jill  be  au  tom  *  j  c.  .»  1  ly 

•  •  .i  1 1  •.  i?  C  I*  records  s ..  r.  •  ■ .  >.  t  .  n  g  the  interfacilit  y 

In  opera*,  on  a*.  mode,  flights  enter  the  system  from  an  adjacent  facility  or 
through  a  batch  ibulk)  sequence  cf  p re -defined  flight  plans,  or  manually, 
by  hu"\an  command.  In  t  **  s  t  mode,  flights  •-«;  !1  h  n  re  *>d  from  CDR  records 

simulating  the  interfacility  arid  keyboard  inputs*  C  I  test  mode,  bulk 

fli^nts  could  be  read  frem  a  tape  as  they  -.-.jIcj  be  m  operational  mode; 

but,  for  the  de  mon  s  t  r  a  t  ion  ,  there  uiil  b*'  n  o  bull  processing.) 

Sensors.  sectors  and  controller  sectors  contain  inteqral  target  and 
tracks . 

COR  records  contain  integral  targets,  tracks,  flights  and  work  station 

commands . 


i  n  -  *  c  r  e  •  4  •:  c  a  •  t 


initiates  c  r  •- .  1 
and  keyboard  input:. 


II.  System  Parts  and  their  Work 


There  will  be  six  classes  of  level-* 


••  Monitor  (M) 


••  Offline  (0) 

••  Control  (C) 

••  Interactive  (I) 

••  Pipeline  (?) 

•  •  Data  ( D ) 

The  Initialization  and  Termination  package  iM)  uill  synchronize  t. 
startup  and  shutdown  by  sending  and  receiving  notification 
messages  to  and  from  the  other  packages.  It  uill  process 
requests  to  start  and  stop  the  job.  (In  operational  mode  there  uo'1’ 
an  interactive  interface  with  the  operator;  in  tent  mode,  the  ;  u  •  r 
will  cancel  the  MVS  job  and  there  uould  be  no  interaction  t1^ 
package.)  If  the  run  is  terminated  gracefully  for  otv'--  r<*.>  .:?• 
a  processing  timing  parameter  is  exceeded,  this  pacVau*-  will  b- 
Its  retained  data  will  include  the  names  of  the  >her  p  i 
information  about  their  processing  states. 

Message  Control  (M)  will  field  the  communications  primitives  is.c  1 
other  packages  and  interface  with  RTX  to  provide  the  ar-s  '■opr  iat' 
space)  resources. 

Deleted 

Timing  Control  (M)  will  periodically  determine  if  the  pipeline  deaul 
are  being  met;  if  they  are  not  it  will 
record  the  event. 

Its  retained  data  will  include  the  .n  ticai  sy.-cem  e*  cnts  a.-  . 
elapsed  times  for  each.  It  will  terminat-  p  :  cessing  f  i  err 

does  not  occur  within  the  expected  time.  It  will  provide  -  . 

services  to  the  other  packages. 

The  offline  package.  CDR  Editor  (0).  will  execute  in  b:>*  ■> 

mode  under  VM .  It  will  read  the  CDR  (output)  file  (on  ..  r  c  or  c 
and  generate  a  listing  of  the  online  system's  journal.  The  lii.j., 
show  that  the  demonstration  system  functions  are  equivalent  t: 
the  current  New  York  TRACON  system. 


The  offline  package,  CDR  Conversion  (0),  uil?,  execute  in  batch  m^i. 

VM .  It  will  read  the  CDR  (input)  file  and  convert  the  CDR  messages  from 
ULTRA  format  to  PASCAL  format.  All  fields  in  messages  process*, 
demonstration  system  will  be  converted.  Time  will  he  conver* 

1  /  1  0  2  4  t  h  s  of  a  second  to  1/1000  of  a  second  (milliseconds). 


The  online  application  packag*-  and  their  primary  w;  rk  '.Mts  are 

DEDS  Access  (C) 

R*.*  track  (C) 

COR  Extraction  (C> 
interfacility  (I) 

*»y  \'uz-J  *! 

1  a  r  y  e  t  A  •_  -j  u  i  •  j  •  i  P  J 
J.k  r  P  J 

D 1  z  r  *  r-  y  ;  ?  > 

The  DEO  5  Access  package  arov:df»  --  Ihr  -jy':,  7  "■?•<*  :  .  .  .*  1  of  i  *  the  -  she  1  f  and 

developed  software  —  the  i;  »•*  ievr!  I/O  lh-ik'  : '  between  the  Display 
Outputs  application  and  the  DtD‘j  Br.a'i'  .  .t  i  'i,-;  <  _• -inlands  'keyboard 
input*;)  will  be  input  from  Re  track  cnl"  L'LD'i  /•;  ?:*;  *.  support  outputs 

only  DEDS  Access  will  use  MV  3  services  t  provide  channel-  and 

mterrupt-leve  1  I/O  support.  Tt  will  retain  di‘u  about  the  DACU  and  the 

display  generator  n-?  r-r.  1 

Retrack  will  read  the  CDR  tape  containing  the  recorded  transactions  from  a 
previous  execution  of  the  full  ARTS  system  (not  our  demonstration  system). 
Retrack  util  read  target,  controller  command  and  flight  records  into  its 

internal  buffers  and  pass  the  target  records  to  the  Target  Acquisition 
package ,  the  commands  to  Keyboard,  and  the  flight  data  to  Interfacility. 
Retrack  will  not  pass  work  that  has  already  been  identified  on  the  CDR 
tape  as  in  error  Retrack  will  send  second-order  messages,  mod  1  f i c a 1 1  on s 
to  existing  flights  and  tracks,  to  Interfacility  an  d  Keyboard.  If  the 

'"ess^ges  are  j  •  ’  t  of  sequence  they  will  be  recorded  urors  on  the  CDR 

OMtivjt  by  Keyboard  or  Interfacility.  (Retrack  will  not  interface  directly 
with  the  CIS  as  1 n  the  current  Hew  York  TRACON  system.) 

CDR  Extraction  will  receive  software  messages  from  the  other  online 
packages,  transform  them  to  CDR  records  and  write  the  records  to  the  CDR 
'output)  file  using  a  standard  MVS  access  method. 

Interfacility  will  receive  flight  data  from  Retrack.  It  will  check  for 
applications  errors  (such  as  out  of  sequence  second -orde r  messages)  and 
send  software  messages  containing  track-related  fields  to  Tracking. 

Tracking  will  ensure  the  coherency  of  the  values  sent  in  the  message  (with 
respect  to  the  current  data  retained  within  Tracking)  and  either  commit 
the  data  and  return  a  success  indicator  or  not  commit  the  data  and  return 
a  r.  error  indicator. 

Keyboard  will  receive  flight  data  from  Retrack.  It  will  check  for 

applications  errors  (such  as  out  of  sequence  second-order  messages)  and 
send  software  messages  containing  t r ac k - re  1  a t ed  fields  to  Tracking. 

Tracking  will  ensure  the  coherency  of  the  values  sent  in  the  message  (with 


-  -  5  o  f  t  u  x :  e  message  :: 
=  =  CDR  records 
r -  CDR  records 
- -  flights 

- :  :%;■•['■<  1  ?  ■.  -j  .e 

M  • 

'  .  .  .  ,  <  i  .  •  j  f  ‘ 

..  r  * 
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respect  to  the  current  data  retained  within  Tracking)  and  eit 
the  data  and  return  a  success  indicator  or  not  cosnit  the  data 
an  error  indicator. 

Target  Acquisition  will  determine  the  sector  boundaries  and  son  th- 
tarqet  data  by  sensor-sector  ,  sending  the  data  (sector  da*a  ard  t  tee1 
data)  to  Tracking. 

Tracking  will  perform  automatic  .uuui  s;  f  icn ,  discrete  core 

standard  correlation.  smoothing  and  p  red  1  c  *  :  ~n  .  track  termini 

in  te  r- sensor  linking.  Tracking  will  re  **.ve  its  inputs  frm  r  i  . 

Keyboard  and  Interfacility.  It  will  v  r  1 1  e  •  sequence  of  c  c  •  ■  j  : 

messages  containing  the  application  u .  ;  »  station  ini  data 

eligible  (for  display)  work  st  i  i.  Trask  ing  will  m  tin  tan.  the 

sen  sor  -  sector  data  base  .  the  t  a  i  j  *.•  t  \  .  *  «  tu.'*.  *  h  e  tracking  /!  .  *  . 

( CT5 )  Beacon  Only  Table  (BOT).  the  R.i.r  Table  ( ROT  >  and  th.  f 

Address  Table  (RAT)  --  that  defines  the  mapping  of  CTS  entries  •- 
entries  and  vice  versa  --  within  its  pick  age 

Display  will  output  to  the  DEDS  full  data  blocks  f.i  associate  l  t  .  ~  ~  . 
limited  data  blocks  for  unassociated  tracks,  partial  data  blocks,  tabular 
lists  and  some  system  data,  such  as  'in;  .  It  will  control  the  .  . 
offsetting  of  data  blocks  if  they  overlap  on  the  dioplty.  Di  .  .  .  .1 

receive  a  sequence  of  messages  f  r  m  T:  ,i  d  inq  f-r  -  a  .h  wo:»  ..  n 

eligible  for  display  updating  Timing  C  .  *  :  1  will  s*nd  the  i  .  *  *• 

to  Display.  Display  will  access  n  .n  tr.kinq  i.iti  from  *-.e  <~  ’ "  n 

Updateable  Data  package.  Display  will  mair-rnm  internally  the  data  that 
describes  the  model  for  all  outputs  at  e <.  _  h  .»ye!  of  protocol  t  • _  k.  .  a 

necessary  to  convert  internal  inform..!  r.  r.  •  a  •:  replay  t  poi  -•  j 

it  to  a  DEDS  monitor.  Deleted. 


III.  The  Decomposition  of  Parts 

•  Level-2  packages  will  decompose  from  Level-1  packages. 

•  The  relationship  between  a  Level-1  package  and  its  Level-2  packages  can  be 
one-to-one  or  one-to-aany. 

•  Level-2  packages  will  provide  type  management  for  the  data  refined  or 

decomposed  from  the  Level-!  retained  dat  »  :  for  e  n  1  -  .  a  Level-2  Tracking 

p-ickage  would  control  the  access  t-_  RAT. 

•  Level-2  appl  i a :  ion  packages  will  work  on  integral  "nits  of  system 
application  work. 
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IV.  Tasks  and  Concurrency 

•  A  subtask  will  execute  lndepend^r  t  '  ..r.o  ccn:urrent  Uith  other 

•  All  Level-1  application  packages  i  1  1  one-to-one  onto  a  subtask. 

•  Deleted. 

•  level-2  application  packages  will  e--  te  ceq  .»r»  t  *  i 1  i'<  i?.  a 

•  Message  Control  will  ensure  that  all  sub? asks  are  sy  nc }  r  *  r.  i  .•  •  rf  --  ■. 

Send  and  Receive  primitives 

•  The  synchronization  of  a  Level  ]  pack,:*-  ,  s.-btasV)  uith  other  L 

packages  will  be  centralized  in  a  ,  <  r<  g  t.  ••  •?  .  ■?  :>  »  •*.  i  ;» .: «  .  :f  - 

of  a  Level-1  to  -2  package  is  one  i  _•  n«:.y  r  :•  a  -  .»  proc*»J- 

the  mapping  is  one-to-one.  The  single  ore  ordure  or  p.a:Vaoe  is  i 
gateway.  (See  Section  VII  for  the  mapn.-’.g  t  ■-  Pascal  or  'cr.vu.  ) 

•  A  subtask  will,  if  possible,  request  all  data  .*  does  *>. 

(encapsulated  by  a  D  package)  pr:  jt  to  executing  its  sequer 
algorithms . 

•  Subtasks  need  not  queue  work  (work  queuing  will  be  prodded  by  P^X 
below)  unless  it  is  required  b  ,■  t:>.»  Lev**'.  1  pick  ,  **  .  s  h  ^ 
Updateable  Data  queuing  requests  to  updat**  i  *  s  ,rr,-  d*S  . 


V.  Commun icat ions  Between  Subtasks 

•  Monitor  (M)  packages  nay  communicate  an  I  c*"-nver'e  with  any  subtasl 

•  Control  (C)  subtasks  may  communicate  an  i  ',.fnv?i.e  with  any  subtask. 

•  Data  CD)  subtasks  may  communicate  and  converse  with  any  subtasv. 

•  Pipeline  (P)  subtasks  may  converse  uith  Interactive  (I)  subtasks  (P  •  ~ : 

I )  . 

•  Pipeline  subtasks  may  not  converse  with  other  Pipeline  subtasks  CP  1  ~ 

P);  they  may  direct  work  only  to  the  "next  P"  sub  task  in  the  pipelm .. 

•  Interactive  subtasks  may  not  communicate  with  each  c^her  (I  I) 

•  Only  Control  CC)  subtasks  may  perform  requests  for  I/O 

•  All  subtasks  will  communicate  through  the  same  means.  using  Send  and 

Receive  commands  via  Message  Control. 

Sends : 

•  There  will  be  6  categories  of  Sends: 

1)  Sends  that  start  a  process  and  do  not  converse 

2)  Sends  that  start  a  conversation  (  * '••  e  •  start  a  process  and 

a  response) 

3)  Sends  that  end  a  conversation  by  responding  to  a  waiting  subtask, 
and 

A)  Sends  that  schedule  an  cert  (to  initiate  a  process)  at  i  » 

time  from  tne  present 

5)  Sends  that  schedule  a  cyclic  event 

6)  Sends  that  schedule  an  event  (to  initiate  a  proces  ) 
absolute  time  in  the  future 

•  A  Send  to  a  Data  package  represents  a  request  for  data 

•  Send  will  pass  data  contained  m  a  commun  j.ca  t  ion  packet. 

•  The  communication  packet  will  consist  of  a  header  followed  by  the  user 
reco  rd . 
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The  header  portion  of  the  record  will  contain  the  sender,  receiver  and 
record  identifier  (command). 

The  command  will  imply  the  specification  of  the  user  record  and  the  order 
of  the  values  that  follow. 

The  user  record  may  be  a  buffer. 

A  buffer  is  a  one  -  vi  1  m  »n  s  i  •"  n  a  1  act  ay  wii  t  :  n  1  n  4  10  m* to -data.  no  data  about 
*he  data  in  th«  array;  for  exam?!'-,  a  buffer  may  contain  a  sequence  of 
target  :rpoi  .A  r  •  m  1  :v.i  e  r  ar:a  >'  *:  a  :  e  fixed-length.) 

A  record  passed  :n  a  S'*.»-l  is  ti»ncient;  permanent  records  reside  in  a 
primary  or  secondary  storage  data  base  (see  "Data  B.i'.e  and  Data  Coherency" 
below ) . 

A  user  record  may  contain  a  sequence  of  records. 

All  types  in  a  sequence  rust  be  of  equal  length. 

Transient  records  can  not  be  recursive;  the  type  fi.eld  can  not  be  followed 
by  a  type  field. 

Examples  of  illegal  transient  records: 

I  lie  ..»! 

1 .  A  sequence  of  one  record 

‘fLD9>  <IDB>  <field_a>  <field_b>  ...  recursion 

2.  a  sequence  of  two  records 
<TAB>  <fielu_a>  <field_b> 

'TAB*1  <field_a>  <field_b>  <field_;>  variable  length 

3.  A  sequence  of  one  record 

''field_a>  value~  only  — 

no  type  name 


Conversational  Sends  (categories  2  and  3)  will  be  modelled  as  either  a 

(1)  procedure  call  --  the  passed  values  will  be  processed  by  the 
receiving  package  and  a  value  indicating  the  success  of  the  operation 
will  be  stored  by  the  "return"  Send;  or  as  a 

<±)  function  --  the  type  defines  a  set  cf  values  that  will  be 
•“turned  by  the  "return"  Send;  (Example:  a  sending  package  requests  a 
D  package  to  return  a  named  record;  the  type  field  is  the  name  of  the 
transaction  e.g.,  read.  and  the  name  *  of  the  variable.  the 
remaining  fields  in  the  record  specify  the  sequence  or  implied 
hierarchy  of  values  to  be  returned  by  the  D  package). 
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Receive  s : 


When  a  Package  is  invoked*  it  issues  a  Receive  to  obtain  its  communication 
packet.  The  communication  packet  may  contain 


a  Send 
a  Send 


from  Initialization  and  Termination  to  startup  or  shutdown 
from  another  package  of  buffer  data  or  records. 


Reliability: 

•  Message  Control  will  type  check  the  Send  command  and  the 

•  Each  package  will  type  check  records;  buffers  need  not  be  type  checked. 

•  No  link-level  protocol  will  be  implemented  to  ensure  that  receiving 
packages  receive  sent  data  --  the  demonstration  system  is  providing 
minimal  realtime  recovery. 


Th a  Send  and  Receive  coiRindx : 


'Send* 


'Timed 


Legend: 

<>  defines  a  component 
()  leans  it  is  optional 
I  is  an  "or"  symbol 
: =  means  is  replaced  bv 


<  Category  >  <>'x.-n_task<*  <To_task>  <C^D>  < Record  addr 
«'  Record  ,  1  eng  t  h  >  <Timed  attnbute> 

attribute>  non-zero  if  category  is  4,5.6 


<R«ceiv#>  <Address  of  coiiun ic at  ion  p»cket> 


VI.  Data  Base  and  Data  Coherency 

•  The  data  base  comprises  sets  of  records 

•  Data  sets  can  be  in  primary  or  secondary  storage. 

•  There  will  be  5  categories  of  data: 

••  read-only  data  such  as  system  and  site  parameters;  these  data  uil 1  t 
directly  accessible  by  each  package 

••  retained  data  encapsulated  by  a  P.  C.  I.  or  M  package  that  prv;^f 
synchronous  data  base  services  within  the  subtask  (the 
package  state  data),  or  uithrn  the  L  e "  e  1  ?  package 

••  local  variables,  required  by  the  various  Le  “1-2  package  proce  j  •  - 

••  records  on  secondary  storage  devices 

•  Each  data  set,  except  local  variables,  requires  a  header  to  iden* , f  t u  - 
data  set. 


lezuting  the  Orline  Sycten  under  MVS  ar.d  PTX  with  P  j  ca  1 


sm  in  built  and  in'  t  ulizcd  for  cmcutK'n  under  P! 
e  v  a  -  .  t  ion  .  Job  Co;  .  tr>l  langunqe  <  ?CL  )  .  -h  h  :  s 

.  •  •  .  -  j.  t  •  c r.  -  1  k  ‘  e  'i  u  .1  *j  i-  .  :  ‘  i  *  h  •*  *-  i  , 


tables  c.re.it«'l 


i !  j*p*  c  mu  v. :  be  created  p;c  .'utnl.  :  /  . 


•  m  r>  ■  .  ••  i  *i  e  T  V.  i  'TP  d  «  f  p  1  :  •  i 


■;e  l  by  -.  TX  :r 


The  M  Co^vj-.  r  s»uns  Veut-r  Table  ..  vCP  t'  sj-ir  .«  member 

m  .a  :  n  *  a  .  ej  by  RTX  .  The  MCVT  i  *»  used  to  d.  f  ire  Sub':-/  r  t  e  -  Co^.ru  ■  y.i..n, 

t  r  Table*;  and  List  Table-  and  .  w-ed  in  the  assembly 


•'  ••» r  n  ;  i  c  a  *  ;  o  n  program;. 


The  Subsystem*  Communication  Vector  Table  tSCV'J  j  a  C0WY  source  member 
-  reposed  o r  *v.ior  and  assembly  language  st.ite-«*nts.  The  SCVTs  are  used 
t  .‘(ire  I  m  :  1  1 1  .  /  4  .  :  c:.  List  Tables  <  I  L  T  s  J  . 

T  n  1 1  1 «  1 1 r  a  t ion  List  Tables  (lLTs)  contain  information  required  to 

c.nf  ..;  ir“  fh-j  e*e.  ut;on  They  contain  the  names  -f  all  load  modules,  work 

jr  :  .nit  tons.  :  :  -  *  s  to  be  initialized,  bu  (  t  ••  r  po-'l  definitions.  and 

u  •  r  V  '  e  r  •  e  r  dr:  i-utisn;. 

Joe  Control  language  is  used  to  specify  the  RTX  version  and  to  specify  the 
da*  a  *--♦  -usrs  containing  the  MCVT  .  SCVTs.  I L  T  -  3rd  load  modules  to  the 
‘  batch  .  1  :  t  :  it  ion  system 

.N  ;mpu?  contiol  commands  are  cart  of  the  mout  stream  to  the  RTX  30b 
and  selec*  options  to  be  used  during  a  particular  execution. 


t  copy  r-i  Message  Control  will  be  linked  to  each  application  load  module. 

Timing  Execution  Control  ca  1  1  l  be  implemented  in  the  bridge  of  each  task. 
‘Each  task  contains  a  bridge  tnat  is  the  entry  point  for  that  task.  The 
P  <  s :  a  1  Gateway  is  a  reentrant  procedure  that  is  invoked  from  the  bridge.) 

A  copy  of  Timing  services  will  be  linked  to  each  application  load  module. 


t  1  1  ;  /  a  t  1  on  and  Termination  will  run  as  a  su  b  t  a  s  k 


I  -  v 


d-.le 


Each  subtask  will  be  an  independent  load  module. 


•  The  entry  point  for  each  load  module  is  contained  in  a  bridge  for  the  load 

module  .  1 

•  The  bridge  contains  data  used  by  Timing  Execution  Control.  4 

•  The  bridge  passes  a  pointer  to  the  task's  state  data  to  the  gateway ,  ' 

•  The  bridge  is  written  in  Assembly  language  and  is  not  reentrant.  i 

•  The  Gateway  is  a  reentrant  Pascal  routine. 

•  RTX  will  be  in  an  independent  MVS  address  space. 

•  Each  load  module  will  have  only  a  single  entry  point. 

•  A  copy  of  the  read-only  data  will  be  linked  to  each  load  module. 

•  A  copy  of  the  Pascal  run-time  modules  will  be  linked  to  each  load  module. 

Subtask  Communications: 

•  Subtasks  will  communicate  asynchronously.  (In  the  case  of  conversational 
Sends,  communications  will  take  place  through  a  combination  of  synchronous 
and  asynchronous  RTX  services.) 

•  Subtasks  will  communicate  (u)  and  converse  <v)  in  the  following  manner, 
with  respect  to  enter  and  exiting  load  modules: 


(u)  I 

(  V  ) 

V 

(  V  ) - 

(  v)  < - 

(  u  )  j 

(  V  ) 

v 
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.  uses  :  ■■  1 1  ow  i  n  g  RTX  ser  vp.e  ,• 

standard  entiv  and  cy.it  .!•!•>  age 
q  tie  <r  a  unit  of  RTX  '~o  r  1  •;  n  pTX  server 


*  •  0  •  T  :  ..*  .  .  >  •  !•--  :rc-»  •  :  r.  i  c :  c  -c :  to  another 

*  •  O'-  ffMF!  :  irn-:  i  '  ••»  current  t  .me  ;n  m  •  ’  •  L  Teconds  or  hours 

*  ♦  -Kcl'-fib  <«*:.:  i  era  of  f  5  j  gh  t  /  r  >  - d<;  tar  Le 

“.I'^gor  v  *'  Sends  q-.cur  <*  on  ;.t  ••  *  RTX  u  :  r  k  cn  i\  P.'r  k  i  ve  r  and  wait  for 

oompie  t  of  tie  u<i1  7  h  i :  s  a  syn^n  roncur.  work  request.  Information 

to  sat  (  sf  v  the  u-.rk  request  u  i  l  i  be  placed  bv  the  invited  task  into  a  work 
server  buffer  acquired  by  the  requesting  tack  at  ;ni tial ization . 

C-i  t *•  .■  3  bend  will  respond  to  a  category  2  send  by  mo^  ng  the  requested 
l  *•  l  _<  t  mu  t ..  on  :'iko  the  requestor’s  buffer.  RTX  will  inform  the  requesting 
t  that  t  h«  work  request  is  complex*  when  the  task  containing  the 

Category  3  Send  t“imu>ates  .  This  is  a  synchronous  work  request. 

C  a-*  e  gc  r  > '/  *'  5  and  $  queue  work  on  a  work  •.'•re*  to  execute  at  a 

;  "  i  the  future. 

X*  -  e  .  ve  v  \  3  1  be  u:.  eu  by  r.r  as?  pi  a  t  ici-.  pa.kuge  after  a  category  Send  to 
locate  and  access  the  data  placed  in  the  Work  Queue  buffer  by  the 
originator  of  1  he  Send 

nr-sh^p  o*  Ada  Packages  to  Pascal  C.-mpilations; 

a  Pascal  load  module  comprises  a  single  Main  program  and  some  number  of 

nested  levels  of  procedures.  The  Main  preoram  controls  and  manages  the 

interface  to  other  Pascal  load  modules  and  the  interfaces  within  its  load 
module.  In  short.  Pascal  presumes  a  hierarchy  of  programs  within  a  load 
module.  The  demonstration  architecture  presumes  that  a  load  module 
contains  a  network  cf  Ada  packages  for  a  sinqie  node),  each  comprising  a 
small  :et  of  procedures. 

because  a  Level-l  Ada  package  (a  load  module)  may  decompose  into  one  (the 
single  node  case)  or  more  Level~2  Ada  packages,  and  Pascal/VS  expects  the 
relationship  of  a  load  module  to  a  Mam  program  to  be  one-to-one.  the 
relationship  of  Level'2  Ada  packages  to  Pascal  programs  may  vary: 


The  Send  l »p i  ement  d  t  -  *- • 
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Single  node  case: 


•  If  a  Level-!  Ada  package  d*;Coaposes  into  only  .me  Level-2  package,  the 

Gateuay  will  be  the  Pascal  Main  program  and  its  subordinate  Pascal 
procedures  will  be  equivalent  to  the  level-2  Ada  procedures. 

Multiple  node  case: 

•  If  a  Level-!  Ada  package  decompcces  into  note  thar.  one  Level-2  package, 

the  Gateway  will  be  the  Pascal  Main  program  --  as  in  the  single  node 
and  i  :  j  imm<  d i at e ly  (the  first  level  of  nesting)  subordinate  Pascal 
p  rc-:e  ,u  res  uul  be  equivalent  to  the  Level-2  Ada  oackages.  The  procedures 
nested  under  the  iirst  level  procedures,  then,  will  be  equivalent  to  the 
Le''ei“2  Ada  procedures. 

Primary  Storage  Management: 

•  Primary  storage  (an  RTX  buffer)  will  be  allocated  to  each  task  during  the 
first  execution  of  the  tack  (at  initialization  time). 

•  Each  time  the  task  is  subsequently  entered,  the  bridge  for  the  task  will 

obtain  the  pointer  to  the  buffer  and  pass  it  to  the  gateuay  for  the  task. 

•  The  data  that  exists  across  executions  of  the  task  is  State  data. 

•  Variables  created  by  any  procedure  within  a  package  will  be  allocated  when 

the  procedure  is  invoked  and  released  when  the  procedure  exits. 

•  As  part  of  the  Send  processing. a  task  will  acquire  a  work  queue  buffer  to 
be  used  by  Send  and  Receive. 

•  All  primary  storage  will  be  deallocated  at  task  termination. 

Secondary  Storage  Management: 

•  A  CDR  input  file,  in  IBM  external  and  internal  format,  will  be  resident  on 
DASD  at  the  start  of  the  online  run. 

•  A  CDR  output  file,  in  IBM  external  and  internal  format,  will  be  resident 

on  DASD  at  the  end  of  the  online  run.  and  it  will  be  accessible  to  the  CDR 
Editor,  running  under  TSO. 

•  A  LOGREC  file  will  be  available  at  the  end  of  the  online  run. 

•  An  RTX  log  file  will  be  available  at  the  end  of  the  online  run. 

•  There  will  be  no  system  parameters  or  variables  maintained  in  secondary 

storage . 
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•  There  will  be  no  recovery  files  maintained  in  secondary  storage. 

Recording  System  States  and  Recovery: 

•  There  will  be  no  realtime  recovery. 

•  There  util  be  t i**e  mechanises  for  recording  information  about  the  state  of 
the  system. 

•  ♦  the  f/tocesror  and  M7S  will  record  equip1. ent  errors  jn  the  LOGREC  file 

••  th?  o.  1 1  i  :  .  >  -ill  record  data  for  CO  ° 

*•  the  er  t  :  ic  at on  c  can  1<~  g  an  error  with  RIX  arc  continue 

•  ♦  the  aop  1  ic  h  i  i.  or-,  s  can  log  an  error  with  R7X  ar»<j  ABEND 

••  the  applications  can  log  an  error  to  a  SYSQl'T  file  (this  may  be 
•available  only  ’. n  debug  mode) 

•  An  ABEND  m?/  cause  the  demonstration  to  terminal 
Device  Access  Methodic: 

•  Applications  will  interface  with  the  disk  and  tape  devices  through 
stai.df. i:l  Pascal/75  services. 

•  Input/Output  facilities  in  Pascal/VS  will  use  the  following  OS  access 
methods*.  Queued  Sequential  Access  Method  (QSAM)  for  sequential  data  sets 
and  Basic  Direct  Access  Method  (BDAM)  for  random  record  access.  An 
interface  to  the  Graphics  Access  Method  (GAM:  will  be  supplied  by 
assembler  programs  residing  in  the  DEDS  (Data  Entry  and  Display  Subsystem) 
pac  k  age  . 

•  A  data  definition  entry  (//DD  in  JCL)  will  be  included  as  part  of  SY5IN 
for  the  R7X  job  for  the  CDR  input  and  CDR  output  files.  Both  files  will 
be  sequential  data  sets  of  fixed  length  records. 

•  The  Retrack  gateway  program  will  declare  a  file  variable  that  will 
associate  the  Pascal/VS  internal  name  with  the  external  data  control  block 
( DCB  )  . 

•  Retrack  initialization  will  open  the  CDR  input  file  using  Pascal/VS  RESET 
statement.  A  RESET  statement  explicitly  opens  a  file  for  input. 

•  Retrack  will  use  Pascal/VS  GET  statements  to  read  one  record  at  a  time 
from  the  CDR  input  file.  Whenever  an  end  of  file  condition  is  detected* 
RetracV  will  notify  the  I n i 1 1 a  1 izat ion / Te rm in  a t ion  package  using  a  Send. 
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When  Retrack  is  entered  at  termination,  it  will  explicitly  close  the  file 
by  using  a  Pascal/V5  CLOSE  statement. 


•  The  CDR  Extractor  gateway  program  will  declare  a  file  variable  that  will 
associate  the  Pascal/VS  internal  name  with  the  external  data  control  block 
( DCB ) . 

•  CDR  Extractor  Initialization  will  open  the  CDR  output  file  using  a 
Pascal/V5  REWRITE  statement.  A  REWRITE  statement  explicitly  opens  a  file 
for  output. 

*  The  CDR  Extractor  will  use  Pascal/VS  POT  statements  to  write  one  record  at 
a  time  to  the  CDR  output  file. 

*  When  the  CDR  Extractor  is  entered  at  termination,  it  will  explicitly  close 
the  file  by  using  a  Pascal/VS  CLOSE  statement. 

Software  Clock  Maintenance: 

In  the  current  New  York  TRACON  system,  the  oscillator  speed  updates  the  real  time 
clock  at  intervals  of  1/I024ths  of  a  second.  This  is  updated  independent  of  any 
monitor  or  software  within  the  system. 

In  the  recoded  system,  we  will  use  a  software  clock  that  is  updated  every  100 
milliseconds .  Since  a  sector  mark  on  an  antenna  is  crossed  every  125  milliseconds, 
our  analysts  indicates  that  this  is  adequate  for  this  demonstration . 

The  software  implications  of  this  are  that  each  time  Retrack  executes,  it  will  send 
all  CDR  input  records  to  the  proper  tasks  that  have  an  earlier  time  stamp  than  the 
current  time  plus  100  milliseconds .  It  will  then  schedule  itself  for  execution  in 
100  m i 1 1 iseconds . 

A  further  consequence  is  that  CDR  records  recorded  during  the  demonstration  run  will 
be  time  stamped  with  the  software  clock  time.  That  is.  data  recorded  for  a  single 
antenna  sweep  will  contain  32  different  time  stamps.  The  time  stamp  will  differ 
from  records  recorded  during  a  CDR  run  on  the  New  York  TRACON  system. 
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A . 0  New  York  TRACOH  A5.04  Data  Dictionary 


The  Data  Element  Dictionary  (DED)  contains  all  the  global  data  element  names  and 
desc  r  ip  t  ions .  The  main  purpose  of  this  DED  is  to  define  the  usage  of  global 
elements  and  provide  for  configuration  management  control  of  these  elements.  This 
control  of  the  data  elements,  along  with  their  conventions,  data  typing,  data  base 
assignment.  and  description.  enhances  communication  of  information  throughout  the 
project . 

The  D-it"* ••  E’em.-ot  Dictionary  may  map  multiple  neu  names  to  a  data  element  name  in  the 
existing  MY  7RACCM  s/rt-m.  T’.is  occurs  -hen  the  UMiVAC  10  -bit  word  is  subdivided 
into  h.lf-JOid  and  ..  i :  .'orubier.  The  r.-ju  names  comprise  the  old  name  w  1 1  h  an 
ir«teger  appended;  this  r.t-ger  indicates  the  different  variables  in  the  u._ rd  - 

The  DED  is  main  t  i  »•*  d  using  the  PC  program  dBA5E  III  Plus.  the  structure  of  each 
record  is  as  follows: 

*  COMPANY  -  the  company  responsible  foe  coding  the  data  element  (D  -  DTC.  I 
-  I3fl.  P  -  PJA) 

*  OATANaME  -  data  element  name  (for  the  existing  NY  TRACON  system) 

*  data  base  -  data  base  name  (for  the  existing  NY  TRACON  system) 

PAGENUMBER  -  page  number  in  NY  TRACON  Coding  Specs  (for  the  data  base) 
:hc.  describes  the  data  element 

•  P*  •  procedure  name  that  references  the  data  element 

There  are  up  to  TO  procedure  names;  if  more  than  10  procedures  set  or  use 
the  field,  additional  lines  (with  DAT  AN AME .  data  base.  PACENUMBR.  TYPE. 
VARNAME.  DBNAML.  NEWPGNUM.  and  DESCRIPTION  duplicated;  are  used 

•  SI  -  indicator  specifying  whether  the  procedure  sets  and/or  uses  the  data 
e lemen t 

There  is  one  S  indicator  for  each  valid  procedure  name 
Valid  settings  of  the  5  field  are; 

••  0  -  Not  available 

••  1  -  set  by  referencing  procedure 

••  2  -  used  by  referencing  procedure 

••  3  -  both  set  and  used  by  referencing  procedure 

•  TYPE  -  data  element  type  code 
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Valid  settings  of  the  type  field  are: 

••  S  -  character  string 

••  C  -  character 

•  •  L  -  boolean 

••  i  -  integer  (short) 

♦*  I  -  integer  (long) 

••  r  -  real  (short) 

•  •  R-real  ( long  ) 

••  B  -  bit 

••  A  -  array  (table) 

••  P  -  pointer  (address) 

••  £  -  enumerated  type 

•  VARNAME  -  neu  data  element  name 

•  DBNAME  -  neu  data  base  name:  currently  used  to  describe  the  task  that  will 
own  the  data  element 

Valid  settings  of  the  data  base  name  are: 

••  NA  -  Not  recoded 

••  ?  -  Don't  know  original  data  base,  don't  know  neu  data  base,  etc. 

••  PSRAP  -  P5RAP 

••  TRACK  -  Tracking 

••  KBD  -  Keyboard 

••  DISP  -  Display 

••  IFY  -  Interfacility 

••  SPARM  -  Global  System  and  Site  Parameters 

••  SYSTEM  -  Global  Parameters  that  are  not  System  nor  Site  Parameters 
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CDR  -  Continuous  Data  Recording 


••  RETRACK  -  RETRACK 

•  •  MS AW  -  MS  AW 

«♦  CA  -  Conflict  Alert 

•  •  blank  -  r.a'ra  l  worked  yet 

•  hEWVCNUv  -  •  a  g nu  .be  r  in  nr-  c.aU  base  document  describing  the 
element 

•  DESCRIPT  -  data  element  description 

The  data  elements*  are  presented  sorted  by  data  base  on  the  pages  that  follow. 


data 


Record!  CoflPANT  DAIANAHE  DAI  ABASE  PAGE  NUMB1  PI  Si  P?  S2  PS  SS  P« 


c.SVJil  .)  SiVlK  0  0  5  Him  ^  dOQd  0  1  J'JlU  0  NVSH  l  I  iOl  E 


r9*  W 

I 


182 


*  SUM  Q  tPSCC  i  UNi;  11(1  Jim  1  U  IffilD  Odl'l  ;■  0  Ul  <i»fi>  4l  l»l»»  IS  lAhttlt**! 


m 


1  fir  f  IQ 


I  (NIL  0  0  Jl  $13  SIM' 


n  siD"? 


I  INI  I  f 


YORK  IRA COM  DEMONSTRATION 
IREMENTS  ANALYSIS  DOCUNEN' 

msai"6"* *uU? 


N  OF  PROGRAM 
NT ( U  >  DATA  - 
7  DOI/FAA/ 


U)  DATA 
OI/FAA/C 


M  RECODING 
iRANSEOiMAHOM 

f/G  12/3 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BURtAU  Of  STANDARDS  * 


ft  »nwMn  v«‘s  ij  o  o  o  o  i)  o  o  o  j  tint  it  iimikwi  kwnis 


WIU  W  3  IGKSS  \  0  D  D  0  0  D  0  0  01  r«|.r  teUM  »Jr  IIACI 


ujviMpwwi  iinu  c  mu  o  mu  i  y.Hii  o  i  mtuH  rttu»  unto  i  mil  )nun  ihs  mw 


ims  iiNom 


HKCI1HS2  SHI 


MSKO  5M!  S4  IPSIC  ?  1PU8  0  ISU80  0  ISWi  0  0  0  0  0  0  ;  0  K  idr  o.fluMo,  i4, _ spri-d  STSIIK 

Kill  SHI  17  0  HIGA  0  nlGCI  OOOOOOO  'J  HA 


194 


sc i*  ii  sNi  i  sci*  o  imc 


33X11  0  JNIK  1  INS  SlNlK 


SWUM  5«, 


fl  I  RfL  SCI  t  i  tMf  OOQllUuOlO  ■"  tii'.fr  I  •In  t>!  |j|l 


196 


►WCI  SHI  12  fSMP 


ijois  6  in 'd«j*  srf  vc  o  o  o  o  ft  t  o  o  r  ms*  9 


198 


SRPICI  SMI  6  PSRAP  J  0  0  0  0  0  0  0  0  01  S.lfS.iftdei  •  HA 

SMfC?  SMI  6  PSRAf  J  0  0  0  0  0  0  0  0  01  S.C  >fdof  repor t .fount  PSRAP 

SIIMA  SMI  IJ  0  SM 110  00000000  0  HA 


1S9 


IfSIflG  SMI  IJ  I  Of  I  0  lOf  0  PDOP 


NSCOR!  SDH  0  At  IRIK!  0  1(4  0  l$UiO 


2 


2 


200 


S15CII  5W1R0  38  0  COM  0  St  INI  0  TlNlf 


Ilf  1 1 E  ?  T  SDI?  iO  IMIB  3  Ciml  2  I  Of  0  HPil 


C4C1B2I  SM? 


DIN  $»2  40  I  Ml  2  0  0  0  0  0  0  0  0  0  IU 

DIP  SM?  31  ?  0  0  0  0  0  0  0  0  0  0  1  dudjut  psnp  HA 

Ell  S9I2  34  lOf  0  0  0  0  0  0  0  0  0  0  NA 

[t.  SOOT  SM2  44  OOP  0  0  0  0  0  0  0  0  0  0  M 

tBIPI  SOI?  24  0  COM  1  POOP  0  IMHO  0  0  0  0  0  0  0  I  el  rl  rognt'f  '  DISP 


M  iif  a  no  o  iif« 


Nsrtcr  sm 2 


inter  m ?  n  Htfft  o  ror  o  /iff 


ifdr?  sn?  47  jinn  o  i»c  o  Mr 


206 


I  HIM  SOI?  24  0  0  COM  0  PDVP  0  0  0  0  9  0  0  ,  *A 

HAS  SO*?  4*  SCI*  )  COM  2  IIXIC  0  0  0  0  0  0  0  0  1  smh.P«4.*H  <l<9  '  STSIfH 


SlfSIll  U  0  PSIAP  .000000000  NA 

SIPIOSf  0  II  0  PSJtAP  2  0  0  0  0  0  0  0  -  0*  smr.Ull.ng  NA 

VAO  I  UAH  0  mi*  2  UA!V  0  COflA  2  C0R8  0  ll.’CC  0  ICHSS  ?  IN4II  ?  UAO  ?  15080  0  I  SO*  l  0  1  bn  code  am  riluf  S1SIIN 

AAHC  inf  5  COHA  2  m  I  lOf  I  HU  0  UP  0  0  !)  j  o  0  1  le»p  Irk  l«AC« 


II'IJIIP  If4.il  ur  If  purl  Vi 


210 


56  ASOCU  fuck  no  pirent  or  drriition  (ml:  trick  nytfcrr 

V  AS0CJ1  Irick  no  of  pirent  or  deviation  trill:  tuck  nuafcer 

58  *  -  DC  5 1  luck  no.  pirent  or  demtion  trill:  trick  nuiber 


211 


* 

I 


;  tiled  UtnUf  fWiS  H  !'R/i  1 06 


213 


155  LGCI4  Unaiiouiled  tabular  tricks  track  position  changed  flag 

156  LGCfS  Unissociited  tabular  tracks:  topi  led  track  drop  inhibited  flag 
IS/  LGCfS  Unassociated  tabular  tracks:  laphed  track  drop  inhibited  Mag 
158  1GUS  Unassociated  tabular  tracks:  laplied  track  drop  inhibited  flag 


iP|njPi 


214 


195  PAtU  Altitude  history  sliding  ujndou 

IH  MH  Valid  altitude  Mag 

197  PDlin  for  associated  lr«ls:  least  significant  digit  of  flashing  R8C 

190  PDBil?  for  associated  tracks:  three  altitude  characters 


SWjifiPrp  ('id  :sipfi|  (>a|Pi)0S^run  jo j  00C 

|0<|«is  Jd||OJ|UO)  pfij  JMp UOd-iftS  :SpfJl  p.iJftWSSP  JO  I  HJijfH  M.I 


233  RfCBM 

?J<  RfCRIJ  Counter  for  milter  of  successive  successful  correlations  for  this  track 
2JS  KCR1J  counter  for  nutlet  of  successive  successful  correlations  for  this  track 


IfCfth  Auto  sit luft  al  !.*<•;  Hi  4  vitof  liuld 


216 


??9  lk>51)  for  suspend  lr«ks:  three  chirKters  of  Altitude 


317  SIPCSIM)  liniaua  sector  tarks  for  psrap  to  be  declared  to  synch; 
316  SfPKW  I 


) ntfb i  tiusd  inoqjm  UK  dtis  ftMlUIS  (i,f 


357  Milt;  *fl  indei  (or  the  report  for  «  l*f  Miry,  llul  points  to  the  modeled  entry  in  the  »**l 

358  1*1 1 18  the  quelifyinq  score  for  the  report/lnch  cotbmetion  represented  by  the  Ml  entry 


219 


pJ9*  3. 4.9-3;  SOU ,  page 


•me;  j.'Iobi-J  tel  OIK  purq.M) 
/a*'  Ihit  -Je*;.»es  if.e  mn-j-.M  ! 


414  MfJfCI  length  of  OUPAJ t  table  aiMS  one 

411  buff  length  of  0UT4II  table  (I  wrdl 

4la  EBSfus  I  Meg  indicating  «huh  sensor  UK  should  process 

417  EMM 01  Address  of  end  of  IOIiI  table  (MStMSb  aords),  replaced  ■/pointer 

4J8  EMDPAf  Address  of  end  of  Ml  table 


no  r at  tit-le  ui-je 


iM  H$CWU  Difference  between  ictuil  I  rounded  *H teeter  correction  in  feet 


ii  H'iiHivill  fit  Ilf  I 


I 

I 


222 


51/  MGIINS?  libl*  of  ti nges  for  uiv  oolr  report  jeoqripliic  c lut Irr  «rm  outer  fin* 

510  tOftSHI  1  Nu*bfr  of  scin  hi (s  required  to  inilutp  >  trick  in  the  CIS  fro«  It*  nd^r  on  I?  tit-lf  (N’-f HSU  nord.-f 


VI  to!  1 4t' i  p  o«eitlo«  tUg 


)  ) 


3 


p- 


bib  SCMUI  kM  t IM  IMSINSQ(SP)  words) 


IS!  r  «M  «?'  UN)'. 


224 


IPHGI8  Counter  for  SIPflGH  (input  pentf  imt 


tOj  SIMCINI  Sit kt  initiate  ihiin  input  (EflCIN) 


— ir 


225 


6J5  SIPPSCMS  nuifcer  of  parallel  sups 


6«?  SiMtiOl  Dehart  i*re»iupf  statu*  «u<  1  title  I.T.y.tv  <\  intnnipl  .Ijlo, 


I 


226 


111?  ol  l«st  (hanqe  lit  MW  Uy  jRAf 


227 


71b  SMWI2  Alternate  relative  peripheral  timbers  of  the  dual  5ft*P  ($  nords) 

717  SRAPOfF  5 RAP  disabled  flag  (S  words) 

718  SPIC  Alan  libel.  PDAS  illogical  condition 


228 


.Ci'ftt  DiHcii'rue  LeUfn  ji  tuil  i/i  J  t  cundi'J  i  1 1  lie !  er  ■!  I  .1  I'jminjl 


794  SIMM  frecute  reiote  table:  SRAP  input  buffer  -)  A  register 

7%  SIPWIRS  fiecule  reiote  table:  SRAP  interrupt  status  lord  buffer  ->  A  register 

796  SLSCll  linking  eierute  reiote  table:  510  ->  0  register 

797  S15CSII  Linking  cetute  reeote  table:  SLO  ->  0  register 

798  SISK  linking  emote  reiote  table:  DOR  on  LNlil 


m  SlSfllt  L i slung  riHolt  reaole  table:  i  register  >  IHIil 

■£0  S4 S l?l I  l taking  necgle  reaole  table :  *  register  )  LNKi  1 

80!  5i fir  t  idling  eiwiife  retote  table  (Mil  •)  A  register 


855  ISCFRT  legal  sensor  indicator  in  II  code 

85b  I  SUCK  I  flags:  «huh  sensors  need  changing,  which  sensors  are  currently  realigning;  w  are  aligning 

857  ISBfifi  Flags:  Ho  sensors  processed;  nhether  first  pass 

858  CttIDIX  II  character  tables 


m|9»i  mi  *» j  n  m\m  6(9 


231 


07*  (IK  Constant:  040000, Q 

077  U0D61  hoe  interval  bctueen  data  loss  oessages 

878  fn«r  (R  I  Rf  counter  table  for  subsrstens  1.2. 3,1  4. 


*>!«  OOUMIM!  3H  Ml)  «I«1)  t»|»|»i  )i)  3U)  !(* 

»n  iimij  wins  n;im 

»ll  I'l'l*'  W|<  l^'ll  '»ll  1“"'  W»»  llim  I3IHJ  IM 
»IMI  H«M«  »l*»Ksp  ii  |  1*3111  OM 
i|iii*ji  imprti  Mt  (O  ITjtfiip  Ml  *11  »|  «||i«I  |M|»)  imm  ,./j 


232 


915  UWRD  Riscellineous  v^r  l«bl« :  LA/CA  store 

9U  ISWC  S ived  "he  of  VC  to  detect  tf  the  VC  hts  roiled  over 

91/  HtADfl  List  bid  Stilus  inter rupt  mth  input  piMtr  received  0  per  ADM) 

918  flliDf  Count  of  received:  bed  stilus  interrupts;  eitermi  interrupt  pintr  errors  (I  per  AptHj 


233 


r 

i 


I 


i 

i 


235 


1 

* 

I 

C, 


iflt  il'-PiiT  oi  Hil  IhiJfllO?  MjJftS) 
Ci  piir  I  '.bit:  tisitllwous  Ji>;Ur  JjU 


236 


lejcoo  cod?  »aliditf  »ilut  be Jo«  Uhl ch  Ibt  code  is  considefed  to  te  bad 


IIS  ICIlf  iMpori'r  slon^f 

lit  Tfftlll  fraporjfj  s(ori<jf 

117  (Mil?  Itvorirr  sl0f«9f 

IIS  (Mill  Trapot 7  stortfr 


sJ  w*9P 


FILE:  DED  SPP2751S 


I  m  m  a 
«!»*»'»< 
h»  i  at  a*  u 
X  I  4  4  4 

Cl  CSC 


B  I  4  tt 

4  i  u  u 

®  M  4  O 

a  I  ai  ca  as 

«  N  N  b 


5  ■ 

■  r$\*. 

3  .  ;«.  *.. 

m 

T  **•■ 


£5oJ 

.  M|  OKA, 


B  |  H  CA  M 

-  I  <A  |H 

I  IN  I 

I  ®  D.  ffl 

I  «  «  ** 


OOOOa OOO 
4444Q444 

poopxooo 

Nt-HNOiNNH 

D03oaDQ9 

O4440444 

CCCCSCCCI 

4 

C 


■  a  h 

40H 
N  N  * 

M  (A  M 

B  B  H  H 
MHO*  HO* 
MM  ■  M  O 
4  -«  4  H  N  K> 

•  »  «  (A  (A  CO 

~~~  JJZ 

M  4  4  M  M  tA 

«  •  ■  MM  | 

4  4  B 

(A  (A  (A  •  •  M 
MHO)  n  (A  M 
MOM  N  H  *4 

•4  -4  >4  03  CO  • 

•  III  U  O  «A 

N  H  H  M  M  kJ 
M  M  M  Jkl4 

O  O  O 

a*  a.  a.  m  at  m 
M  M  M  MUM 


o  o  o  o 

N  N  N  N 

=»  B  D  D 


N  M 

•4  <4 

I  I 

B  CD 

M  M 


MMMMMOaOCia 

000004444-4 

oopooooooo 

NNNNNNNI ' * 

O  D  D  D  O  D  r 


•  HMh 


:  ce 


1C  09  a.  4  o  E  K 
U40HHA.«u 
4HNIA<AIA44 
h  as  tA  <a  |  |m«.m 
MO.fr*  I  |A  «  fl  Ifl  h 

4  0  <N  IN  |l 

M*  I  |B  V 

<A  (A  B  B  M  M 

II  M  M  M  (4 

B  B  M  N  4  4 


I" 


a.  h  a  a 

O  «  a*  to  <a 

1-4  0  || 

IA  N  fr*  B  B 
«IA  (A  M  H 
B  |  IN  M 


0.  N  (h  (A 

0  4  4  | 

fr*  O  a  B 

tA  I  I M  M  m  B  4  4 
IH  N  N  M  M  M  |  | 

B0.0.44MMOO 
m  at  at  «  •  4  4  m  ■ 

M  4  4  tA  tA  «  •  M  H 


a  a  «  at 

ia  ia  a.  B. 

I  I  l  l 


o  o  o  a  *3  o 
I  I  I  |0d  a 

fr*  fr*  N  N  4  | 

Oi  o>  a,  a,  &  ia 
HOMO  IN 
4  4  4  4  O  N 

•  •  »  «  09  M  I 

««_.__4  (A  ► 


M  d  J  *4  *4  M  ► 


14  4  0  0  4  4 


M  Ifl  Ifl  ■ 

02  H  H  M3 
-  a.  a*  ► 
m  m  o 


CD  4  4  tA  (A 

M  a*  a*  as  ao 

►  M  M  «  « 

0  0  0  4  4 


(A  (A  (A  IA  OS  CM  B 
HI-HHE  |01 

o*  a  a*  a*  w  ia  m 

M  M  M  M  K  H  M* 
O  Q  Q  O  H  U  fr> 

.  I  I  I 


|M  |  4  4 


N  H  M-  H  h 


H  U  U  J  H  I 


o  o  c 

I  u  w  u  a.  a.  b>  c 

01  OB  C 


a  a 

as  4 

a.  o 
k  h 
as  o 

I-  4 
4  h 
N  H 


V  U 

4  4 

OS  23 

H  H 


14  M  4  4 

4  1  IS  | 

mb  a  a>  x 

E-  o  a  j  k. 


M  M  | 

H  H  H 

d  d  J 


<A  | 

4  I  oi  9  ot 

to  I  M  M  Ml 

*  I  fr*  fr*  H 

N  I  M  M  X. 

4  |  IA  IA  IA 

O  |  B  B  O 


O  O  O  O  O  O  O 


m  »  »  » 

19  9  1 

O  O  O  O 


OOOOOOOOOOOOO 
NBANSNA®  AININIIA  H  <N  r*  r-- 


U  I 
M  | 
IA  I 


•i  n  i/i  ifl  ifl  « 
■“  ™  CO  ifl  "  iA  "1 


«"  l  C  *•  A  •  ^  CT»  -O 

>  •  =7  IN  .  >A  vA  ("“MNP 

r>9A-»>.iA"9  -  »  —  *"*  r 


O*  fr*  (A  0*0 

M4M49M’9M  _  _ 

aaL3UMBMO*9(-^400H>HaaMO. 
BOOOUUUDUOOOCh>Xk.k.t-a 


0*0  09a*c-aoi  ooh  t  h  04 

a*fflaixraiaOd«M  4  * 

" - -  _  -  "  A  H  H  H 


I  I  I  I  I  I  I 
\\\\\\\ 


2  39 


HIE:  DEO  SPP2751S  D  TS/SP  C0»TE134TI0%H  SOEITOI  SISTE1  .  ..  PtDE  00002 


240 


M/l-AliK7SU  TSITBQ  l  AS8_AS50C_DISPLAT_«0  SPABfl 


PILE:  DED  SPP27SIS  D  ?B/SP  CON VEBSATIO HAL  HONITOB  STSTBH  P1GE  00003 


te  z 


4  a.  «  n  o.  aj 

cj  ►*  c*  <o  m  m  <o  a  ■<  o 

H ».  iflHafl.Mffltt.iu 

mm  aaifliflOMiflM 


z  ■: 

u  a  a  a  a  J  o. 

MMtot/iCMCto 

maHMOifltflM 

Htoonoeea 


Eccccrccucn^ 

m  •«  m  -4  -c  -c  M  M  <4  a.  a, 

aaaaaiaaaaflifl 

ifliflniflwifliiiflviifl 


M  |M  M  V 

n  m  a  a.  a 
!»>■><► 
»  O  I*  h 
W  H  I  I 


«  e  IHW 
>  M  CD  M  | 
J  N  M  Z  O 


U  Ifl  U 

10  50  M  —  ™ 

|V  a  II 

sum  H  H 

O  O  )  MM 

(j  at  to  c  c 

oa  o.  -m  *-  MM 

,  |H  3J  M  _1  J  o* 

tU  h  It3  H  I  IZ 
O.O.SXjMMUtSU 
M  U  Q  X  S  u  ffl  « 
(.aamoifliflu 
I  I  I  I  I  I  l°* 
juzQionzz** 
OOaifliflOOh 
IflU  i  i  iu  'J  I 
u  u  n  is  o  u  u  x 
iflofloaeob! 


iilll 
3  0  0  0  0 
i  b  n  ot  a 

3  0  0  0  0 

■  »  z  z  * 

11(11 
1  to  to  V}  50 
J  kl  U  Oj  u 

4  N  N  N  H 


U  M  M  K>  M 

c  z  z  aj  a 

I  l  I  I  I 
n  J 1-3  VO  50 
■■  H  h  f»  H 

J  O  U  (J  U 


a  «  ou 

o  «r  —  «  aj  o 

:  O  E  B  B  'fl  M  X 

I  Zi  m  -.o  o  >•  a.  «- 

l  J  1  H  «  H  H 


«  z  a.  o 

M  H 

4  (O  H  < 
h  r  n  4  a 
O  ci  on  h  O 
W  4  U  P  ^ 


Z  H  F-  H 
ri  oin 
Hinina- 
m  c  c  a  i 
«  O  O  Z  o 

u  ffl  ID  U  * 


on  -j  =  u  i 

45  Q  Z  Q  X  C 

U3Q13I 
H  h  J  a  ^  5 

50  O  to 

C33H303- 
41  H  41  o  Z  V 

Q.  X  E-  O  E 

M  ffl  □  )C  I 

<N  DO 

O  ttu  3  H 

M  OlflS 

(O  Z  t-  Z  3 

►*  a  a  <  t 

50  50  O  H  M  X  - 

CD  JHOI. 
O  3  *«  U  z  * 
U  50 

~  H  « 
a  o  z 

CU  (h  O  Z  H  3 


50  Ij  H  4  u  B  I 


O  O*  04  Z»  0  0051  O  C*  Ct  ct  040 

o>  W  W  a  Mu&iu  OttlUUlN  N  o 

M  5->  E-  t-  M  H  (-*  V*  •  HM 


OOOOOOOO 

0*0»C*0*0»C»0»04 

ttlUWUUUUU 

50  50  50  50  50  50  5050 


l  —  s  r~-  '-n  -O  i  m  m  co  syiff'or*unun  un^io 

M  ^  J  ?  IN  5Al/n  rg^vOun  — 

till*  II  tllltll  •lllfi*  •llflllll  a| 

ooooun  oo  oooooooi/ioooooounooooooooin© 


fM  —  7*  O'  5^  O'  <3*  3* 

<"3  ZMMMr-iMM 

I  I  I  I  I  I  »  » 

O  OOOOOOO 


c*o  o 

C  -*  ~J  E  OOO  C 

3  f-  f->  m  m  a  h  ■» 

B'5»a.(VO‘-*£»«00»' 


O*  41  c*  o  CO.  o 

OOfllH  H  H  a  {_  o  ,H 

■4  5.  (5  O  ’fl  f.  Ifl  "  2  _J 


O  ot 

0»  O  —  04 
M  *  O  'J 


-J  h  h 
M  M  O*  -J  -J 


241 


PILE:  oeo  SPF2751S  D  IR/SP  COST EBSATIOMAL  HOKITO&  SISTER  PACK  0000* 


C  E  R 
1C  1C  ^ 

t-  H  H 


U  *« 
m  *-« 
»  at 

#-  U 


B  d  n  i:  c  c 

as  at  at  at  a  33 

0»Q»Qj0.3.0<QQ 

M  W  W  «  W  W  U  'j 


Q  D  Q  O  Q  Q 


a,  a.  a,  a  l 

a  vt  ?)  v)  vi  in 

a  *-»  —  t~>  »-t  — 
V  a  a  a  a  a 


in  *- 
*J  u 

N  W 
M  -J 
v i  at 
|M 


tn  a 
«-  U 
U  O 


in  o 

v>  I 

SO  N 


o  o 
u  o 

*:  oj 

at  at 


I-  H 

a  a 
I  i 
in  on 
□  o 
o  o 

3  = 
*  Z 

H  I- 


o  o  :j  o 
o  u  u  u 

01  M  3)  03 


H  I-  H  «-*  c 
3  3  0  0  1 


33  S 

J  *4  0 

CO  H  . 


J* 

C  O  ! 


I  . 

w  in  in  m  h  * 

D  3  3  d  ».  o 

O  O  O  O  lo 

3  3  3  3  f-  <4 

B  Z  X  Z  J  kl 

■4  >4  4C  X 

II 

1  Z  7<  7.  Z  3  £ 

>  o  '•  c  3  o  a 

I  ‘J  U  U  U  ’J  u 


M  O  I 

»  op  IO 
o  VI  x 


U  (.'<  I 

z  h  e 
<N  C  * 


o  a  m 
o  >•  s 
fl.  h  m 
►  h 


o  o 
c»  o< 

W  M 
i/i  in 


H  (-< 

M  M 

in  in 


o.  <  \j  u  - 

so  a.  is  n  o 

o  c  f-  »<  n 

O  ^  c  o  1- 


o  «e  w  33 
at  o  o  m  o 

a  !X.  f-4  >■  3, 


a,3N  aj 

(a  •-  <  a  in 
q  h  in  c.  a* 
U  U  E  1/1  H 


It  cu  C3 

b  j.  j  <  k  a 

f->  ►-  3.  05  CC  >* 

J  B  O  H  i  f* 

*<  u  ftc  o-  I-  H 


kt  H  —  H  H 

B<Oa>N3Xi. 

H*o-0*  =  ,<c:a 

.JOOOninaa 


oooooo  o»r» 

C*OOPC*om<ii3  w 

wwm3;u)i:hi- 
in  in  •/!  vuv-i  h  m 
K»*>.><xxinv, 
in  in  in  in  v,  in  r  r 


c»  O'  t»  o» 
u  u  u  u 
H  H  H  t- 


*t  o  a  q  a 

f-  H  H  f-<  H 

3  3  3  3  0 

J  -1  -J  J  .J 

u  u  o  u  u 


ocTiorp 
ft)  u  U  ft]  ft) 
H  H  (~  f-  t— 


f»J  C 


till 


in  m 


J  n  j  7  .-r  .T  "1  ; 


•  9  9  *  9  * 


'  iC  3  ^  S'  f 


<  n  pj  <■ 

•  •  I  i  I  I  I  I  I  l  t  l  t  ......  i  i  t  i  t  i  i  i  i  i  i  i  i  i  i  t  i  p  i  i  *  i  i  i  i  i  i  i  i  * 

kAunoooooooooooinminwu'ii/'ooooooooooooooooooooooeooooooo 

nx|(VINfNINn'n(N'N(NPI(Nn'"M-'i*'fn'n'3MI~iDfNfno|P|INMM(NP)<NMNrMcn®0"3'n"'nN.NNaN 


in 

— '  :T  rr  <  r-  .o  a:  U"!  ^ 
tfini>3»3'»»333 

MlNINNPlmlNINlN^IN 


3l/'P)J^'ON3iJi(T'7'3'7'IT'cn7'^3>IO"'l  in  :7  ~'J  "~ 

i  >  37-  —  —  —  3-t  .>n  -r 

—  n  -r  ^  t  *y  -r  n  ~  »  it  —  — 


iniN1)fvl')P1'N('JPllN''JtN' 


u  u  u 

I  I  I 

4  4  4 


M 

omo 

z  ft-  ft* 
►4  3  3 

u  u  u 


*-  O  08 
ttu  H  O 
o  as  U 
QUO 
U  u  (J 


ooc 

f-  at  a 
a  ai  x 
ooc 
u  u  (. 


n  a  c*  amcnc»rioi'3C' 

O»r^BuC<T;C<0-0c.Hf-|H3-.3*^O 
*  •<  H  B  -  il 

«  ^muflio^Bininininininiiin 

ininr.  »BKEisia*KaBKaiB*BaKB 

>QOQOOOOQqQQQOqqOOOOOCO 

lOUOUUOUUotJUUUUUUUUUUU 


I  I 


•  *  «  I  I  I  I  I  *  I  I  «  I  I  I 


03  (-> 
oc  at 
<n  en 
<s  a 
Q  O 

u  u 


ry  r» 
o  a. 

H  o 
n  j  —  O' 
cs  ao  (-<  a. 
Q  O  Q  CO 
U  U  U  L> 


OOOf. 

ft.  ft*  ft.  3 

UUL/l 


ia  Crxf. 
m  o.  ft)  a 

.  O  E  Z  J 

I  u  u  u  u 


5-  30i 

a.  a,  t-  o 
in  in  in  e 

«  ■-<  — *  3 
o  o  o  z 
f-»  f-  »- 

3  3  3  3 
-J  -1  _l  J 

•j  l_>  w  u 

I  I  I  I 


\\\  , 


!****! 


<  N*  V.  N  \ 


2U2 


ws  e  e  e 
aa  at  at  at 
o*  a>  a.  a. 

ts  K  IC  U 

■  a  a  01 

ft  »-  »*  ft 
XKKK 
h  h  H  h 


a  cl  i 

lflV)K,wi  4  ^  M  . 

iMHawbauacdLi 
<QQUQV)(<HH(<HI 


.  I 


in 


X  eq  cb 
in  o  o 
w  tn  <n 

o  *  * 

I  oi  « 

•J  tn  m 

J  I  “ 


u  * 

as  <  o  tn 
o  w  u  » 

*-  as  «  «  <n 
m  |uua 

»<»UfflW4 

•LOO  |  |U 

-.  o  a  (n  u  «<  n 

m  |  |W  Q  It/)  O  <  | 

UtfinQ*a4(i*:H 
OOOM4a*ifl  |>«  Q 
U0>C<O3OD4(<i:H 
•  II*  IQ  |  ICO  || 

■  MN  |M  1-1  /)  (rt  «1  H  J 
*3  |  |UW**«01flO 

»aMi/)hrj4<u4tt 

eWMHLOUU  IO  f- 
ht'B'UiflWMUa 
l*-t«  I  I  |  I  to  IO 
■*noozXi4Mfa«<j 
OiJUK  4k.<4  I O  I 

-»  u  u  luocauau 

i  i  * t-  to  q  |  jtn  io 

Q-3-;  m  |*HHCOH 
auOnooviioaoiB 
iNdJUaaiJUD<4 


t-<  f-*  —1  •— <  -4  -W  wi  , 


#- 

in  o 

a  u  Ci 
Q  JW 
M  -J  J 
H04 

4UCi 
OS  I VI 

a  •*  I 

w  $4  in 

M  41  Q 
ft.,  o  5B 

w  IO 
o^u 


O  ft  I- 
I- 

O  cd  as 

*  u  o 


k£  nee 
U  03  01  09  H 

^  e  <m  «  **  w 

n  n  &  n  a  at 
*h  o  tn  in  tn  u 


o  III 
-4  o  a  o 
J  M  as  H 

1*0  0  I 


O  a  Q  a 

MICICH 

LHHH 


c  c  c  e  *J 

*  >  a.  at  is  a  s  o<  u  Da  q<  &  &  <L 

^  **  *•  •*  •*  tn  t«  w  tn  in  tn  in 

V)  V)  M  C  Da  C  C  M  B|  M  H  M  H  N 

k  e  a  tn  tn  m  <n  «  in  a  a  q  q  a 


x  <  ft  |  io 

c  *t  |  to  in  t- 
O  las  oa  o)  o 

UHMNM4 
Iwa-HUk. 
O  <  |  tn  tn  i 

O  o  tn  ii*- 

•J  U  O  1/1  M  W 
oa  I  as  x  x  *4 
>  N  O  M  W  31 
|  tn  3  CD  03  | 

*e  I  I  I  If- 

aewtnyiw 
*-  03  H  ft  *-  03 

B  Q  O  O  O  L> 


U  * 

M  *- 
X  o 
a  • 

o  w  o 
u  -)  O 
I  I  I 
a*  ft 
•a  a  J 

•J  t*  «c 
x  I  i 
in  «  e 
h  a  to 

Q  O  O 


At  I  I 

tn  u  u 

o  tn  <n 

tn  —  cm  ^ 


l  tn  H 

I  |tn 
:  e  m 
l  f-  -j 
k  I  I 
I  M  03 

i  tn  h 
:  a.  ►- 
i  tn  as 
i  a  ca 


l  * 


>)  4  J 

I  to 

03  O  03 
f-  o  ft 


«OI* 
O  O  | 
I  IN 
aw  ej  in 
tn  l  o 
h  k  to 


B  C 

I  I 
a.  a, 
<n  tn 


I  t 
tn  tn 
tn  in 
-3  a 
i  i 
a.  CL 
vi  tn 


a  a  a  a  a 


«  vj  a 
o  o  *- 
a.  r«*-t 


ti  in  t-.  -e  a 
0  0-40.0 

a  o.£c  o  tn 
*  %  u  *: 
aa  a  tn  tn 
•-*-0  0 
a  a  o  oi 
a  ta  m  k  c  r 
f-  H  N  l-  as  a: 

»  O  O  3  <  •<  M 

J  J  J  J  a  Oa  L 

U  U  u  u  w  in  h 


i-  f- 
w  — 
as  as 
O  U 


o  o» 

Ol  03 
03  f- 

tn  -t 

>-  tn  w  h  m 


O  O 

X  X 

u  u 


o  o 

x  X 

u  u 


_l  q  a 

o  -«  w 

cc  a 
f-  H  C 


U  ^ 

ft  n  e 

o  o  o 

^  U  ’<J 


o  a  o 

M  CO  tU 
ft  ft  ft 


ot 

J  tM  tu  X 

s  m  tn  O 


x  x 

o  o 

ic  a 


i  c* 

3  X 

Jitai 


a  o*oioioi 

(u  W  03  03  X 
ft  H  f  H  f 


H  f-  C*3  f- 
—  —  MMinw 

tntntntn  —  ’nvixn 

BB  K  I  h  o  n  w  c 


00*00*  OO  oooo 

tu  W  a  M  MX  03  OJ  03  M 
H  f-  H  (t  H  f 


tn  in  _  in  -n  tn  tn 

CEHccec 


O  O  O  o  o 


OOOOOOOOOOOOOOOQOOO-3 


*  (N  CM  fN  3T 


t— *  O'  u)  in  ui  jy  • 

'  •  —  \Q  jJ  •  —  '— 


‘  N  "t  in  mn  ('I  Cg 


<N  J  »  1 
(N  IN  (N  Ct 
I  I  1  • 

O  O  O  i.~> 

IN  rsj  in  -n 


O  O  O 

IN  IN  CN 


na3fNn(NfNi'i-4lnw-^f 


•  N  N  INI  n  rg  fg 


n  -n  vi  tn 

►*►*0  0  T) 

*D  bC  X  X  o»  o*  o 

MMwwi/iaafi 

LHftftMflflM 

■JiUmI.IBBBO 

OUOUUUOU 


o 

f<  X  ft  O  E  ‘ 

tn  tn  tn  a  j 


»-*  o»  o 

H  in  x  o*  f> 
«_  h  on  x  as  o  tn 
t.  ^  *  t/i  t/l  nxO  a,  h  w  tn 

00O00O0O*Mc;atntnftf« 
UUUUUOUOUUUOJUU 

I  I  I  I  1  i  I  I  ... 


I  I  I 


<  X  o 

•  X  M 
:  U  H 

t  v.  — 

>  u  u 

I  I 


ft  M  J  M  M 


•N  «n 
U  U 
I  I 


■J  o* 

tn  m 

c*  o  a 

-3  ■« 

a  a  a 

i 


<  <  <  3  ffi 


\s\\\\\\  \\\ 

(J  M  X  * 


a  a  a 
I 


0*0*0 

M  H  > 

tn  *t  -«t 

c  as  ac 

Q  O  O  B 

a  q  a  q 


O  O  C 

—  -N  O  . 

ts  «  3  < 
o  a  Q  ; 

a  a  a  . 


i  i  i  i  I  i  i  I  t 


WWW  \W  WWW 


4  «  4  . 

\  W' 

k  *  a  i 


0*0  — 
:  -•*  tn  f- 
:  v»  tn  b 
*  u  o  a 
i  Q  q  o 
I  < 


L  tn  m  a  o*o 

t  i/I  io  o  f  f 
DDOUoJ  J 

o  a  a  q  q  3 


243 


SPF27S1S  D  7H/5P  COK T EBSftTIOtll L  {1UNIT08  StSTEII  P1GE  00006 


Q3QQaQQQ 

a.a.aiO.o.Oidfi. 

ooSoSaSa 

ummmickkk 


o.  a*  a.  a.  cxi 
WWUllflV) 

2  2  2  2  2 

k:  kd  k  It  kc 


a  a  o  o  a  o  c 
»-•  »H  -<  _  m  *-«  * 
a.  &  a.  c.  a.  a.  a. 
ifl  H  W  M  «fl  M  K 


Q.CwQ.Q.Q-O^Q-fi.Q.Oj 


q  a  a  a  Q  a  t~>  i-aaooaQaaa 

KKMIOOCK  KKKKMKKtetCK 

I*  H  f-  H  #■»  f*  t* 


■3*1  sdsc  ^  r  r  ft 

ninv>(iMU)i/)M<4^uiviv)v>nHNi/iin(nini/)M<H<viv)ioir.  vivuovii/i<<<<v3  4um,/). 
oaQaoaQOuivioooaocjuaoQaaat-'OHaaaoQOoca^vicoa’/iQaQc 


t»  H  o 
H  H  lot' 
oi  o  a  u  a 
t»i  |wi  u 

a  t-  ^  m  c 
I  IWQ  i 
a-  M  IQu  K 
1.7  O  O  ft.  &- 
•-<  I*  M  - 
I  la  |  Ci 
Q.  o  h  |a 
Ifl  J  H  X  l' 
h  ja  •(•- 
a  •<  O  jc  c 


O  E  Hi  Oi  01 

O  W  B  to  H 

]  ■<  e  ^  ■<  m 

:  ix  x  a 

i  x  x:  lii 
I  IH  W  3,  x 

I®  M  !  :-J 

(  o  v>  a,  a,  a. 

)  *3  Oi  V/l  </>  A 
)  c  a  o  d  a 


■fl.>  IO  Ifl  |  fs 

I®  *  M  ®  M  « 

i  f->  :  m  m  os  x 

:  n  o.  w  ;  o  <  •_: 
IO  |>  i  a  |2 
i  a  r  <  >.  >  i 
i  «j  n  a  i  |  a 
i  *  a  a  N  .■  a:  , 

.  a  ac  m  j  i 

I  |  IK  ,•*&.- 
I  a  c  a  c  h  w 
■  >.  n  c  a  n  h  - 

i  x  z  c  a  a.  a  j 


9  01010  0»c*0»0»0i0<0»0'0<0»0<0<a*c*c»0(  O'  T  -» 

N  U  U  U  WiiiijtuUMIlWiJWUUllUWW  U  U  U 


JC  C5»  Q. 

o»a«e 
c  «  <  e  c  f- 

Si  C  Ou  ID  O  M  Q, 

—  o  o  a  q  o 

3£  'J  EKECO 


OOC  31  -7  d 

31  U  U  U  U  31  M 

H  fr-  H  H  t~  H  H 

Mtfi'oioiMWHWmw 

ccckhhhkkh 


CTi  O'  f-  f-*  i~N  “'■l  .fl  'N 

IN  IN  -  -  'i  3  9  1  (N 

I  I  I  *  t  I  I  I  I 

oooaooooo 


244 


r- — w 


■r* 


Q  Q  Q  at 
M  H  M  ffl 
KKHk 


Q  Q  X  M  *- 
H  K*  M  M  K 
S3  *  tO  tO  01 
X  ft*  M  M  M 

M  *  Q  O  Q 

k£  M  X  Kt  MS 

hhl^Hh 


a  o  o  o  o  £ 


M  MMMMMMkCXKtlCXK: 

a)  ODoiaaoMi/iifli/invi 

X  XXXXXXMMMMMM 

k£  mdKKMKOO  oooa 

k£  MttKMKIOeXKKMM 

H  hHhhhHhhHHHH 


®  o  a  in  1/1  co  v) 


*  \c  x  a  a 

x  lc  m  m  M 

X  X  X  X  X 


a  ci 

IC  X 
►  h 


MMMMICMMMMMMMkCK 

ffinooiAMnasDnaioin 

XXXXMMXXXxXXMM 

kXKKkeOCIkCUKWKkXOO 

KKXKKKKMKXKXKX 


«UOUO  XXX 

xxxxxxxoaQoaaaaoQoaeiQaaaooooaMMMaaaQOQac 

a.k.k<ai«fflasoaacQamDOoonaDonffladoissggnniscDSomoat 


OOCOQOQOQQaQQQ 

oAnsssAaonssoo 

XKICKKXKklKXXxKX 


It 


o.  X 
e>  x  oa 
It-  * 
la 


to  a 
flu  4 
I « 


«M  O  4 
h  o  a  z 
oa-  lu 


.  —  »ou 
in  x  , 
•  leu  X 


&  h  £ 
1“  « 
H  « 


OVIUUD. 

•0X1/11/1  I 

-lo,?^ 


M  IN  ■ 

|  |X  - - -  - 

-  ►*  o  CO  I 

*  I  IX 

—  , - -  —  .  -  ix  o  a. 

■.nKsMJU  |BSO  S3  X  O  X  *  <U 
a,  X  I<0<C0BUJS0<0<OM  |W  Z  Ifl  IC 3 

n  it-  oj  is  m  x  i  1  in  qj  1  1  iq  1 

|aii<hHiasKV)Vii:-JcsQs4a 
O  03  W  X  3B  X  X  |{0MXXM»X3l*ai 
|  IX  Q  H  x  u  O  X  a  o  «  M  H  W  01  ou  I W 
CO  1  I  I  I  1  IK  1  I  I  I  I  »  I  IX  I 

MKsao<mmMnma,ao<«as(Oo<s 
asEWXxMxxxxxMXxxcaxflJx 

IflmKlCXKtKIOCKkilC-lSQli 


1  m  u  k  u  «  i«  x 
10  |W  IO  V  «  X  -J 
•  40>0  J  X  x  |ffi< 


at  > 

»  l 
M  -J 


Q  |M  I  I 


S3  |  | 

X  X  * 
X  X  X 
IO  -> 


row* 
1  H  *  h 
I  ix  o 

i*  l* 


<  as  10  a 

I  IX  I  to 

J  *  O,  *  * 

<  *  CO  *  o 


ICO  . 
X  I* 
o,  o  a 

MX> 

ax* 


1  a.  a.  a.  a. 

I  *  as  *  * 
<1111 
*  m  os  co  a 


»  X  11 
MX** 

<«  x  o  o 

*  co  x  x 

I  |X  M 

*  X  *  * 

0.  *  o  o 

*  M  *  C 


.  .  I 

1  o<  <c  s 


E  U 

to 

o  »  »  x 

X  X  >  I 
1***1 
h  H  I  ICO 

to  </)  *  *  * 

X  X  O  Q  o 

U  CO  £53  S  H 

I  I  I  I  I 

O<O<O<O<O< 

to  to  to  10  to 

I  I  I  I  I 


Hex' 
*  H  H 

MM* 

x  O  o 

c  *  * 

I  I  I 
0.0.0. 

to  to  to 


o  o  x 

*  X  X 

tu  o 
o  a  u  o 

1  x  x  x  _i 

:  «  *  11 

I  1  IX  « 
HHHhXU 
to  to  o<  a.  *  * 
UklUCUHO 
a  x  o  o  h  h 
I  I  I  I  l  l 
a.  a,  tc  k  k  K 
to  to  a.  a.  a.  a. 
m  m  -j  n  n  -0 


.  .1 

I  a  CD  23  33  a  £ 

<  x  x  x  x  x  1 
:  k£  It  tc  K  k 11 


X  M  CO 

O  M  X  X  X 

flu  a.  O  X  a) 


O  Or  Or  or 
u  eu  u  u 
X  X  X  X 


M  3 

OJ 

X  X 


Ci  Or  C»  Or  C« 

U  BJ  U  11  U 
X  X  X  X  X 


hohsitsoxxjckj 


xxx  a; 

M  M  M  Q.  O. 

EMM  O  M 

U  y  'X  Q  kc 

Cr0»c3i0r0tc»0«0r0»0»0r0ic»c»0i0i0r0i0>0i  0r0»0»0»OrC»C»0rO0r30i0fC0iorO 
~  k)Ul||UUUUUU>](iJIUUUUUUIUUH  UUUUUMUjUUUUllfcUJUtuU 

X  HXXXXXHHfc-XXHHHHXX*-XX  XXXXXXXX»-XXXXHXXX 

M  MMK<MMMMMMMt-<MMMM<-<-Hk4MM  MMk^MMMMMMMMMMMMMM 

MIOMCOCOlOCOlOtOCOt^'Ot/ltOVlCOtO-OlO’-OlOtOtOM'.OtniOCOIOtTttOWtOtOlOI/llOlOtOlOlO 

HCHccDecirccrcccccccsccrHccccceccrtccccrri: 


uo  o  o 
<-)  IN  ro 


S  'N 

o  o 


O*  O' 

X  OS 
to  O  M  X  X 

a  a  a  j  b  < 

X  X  X  O  a.  a. 

M  M  M  -J  -} 

tilt 


.O 


E  C 

Q  or  1C  *  to  to  VI 
jcOrtCtH/|'Jluj*M»|vi 
i<xu'jXQOoajou-»Ji*iwaj 


on  ozzfflwQon, 

toOXXxxooajM* 

to  a  x  *  to  «/l  to  io  n  *  ;i 


- - -  -  _  ^  _ -  -  -.  —  w  cu  m  m  a  *  *  *  * 

OflMasiiizaajjazazazT/t'iicac.a.a.o.c.aaa. 
uin’j:ii.iaik>i>>>i  o.*  o<a.o<a<uxxo.(/)tototo<oMii£Oto 
eUtdXklUUjajUlUUUtdCEsESMMMMMMMi-IMMMMM 
vtitkticxKkikcitiacjciitiacJCKjcBKktkticiacBicBickt 
til  11 

*  X  X  X  X 


I 


\ 


*  =  u 

*  a  q  a.  x 

**  X  *  X  X 


N  N  \\\  \  \ 

00000*0*0000  »JOOUUOUU*»aUOyUO*UU»OUOUUOUOO 


247 


*iPF27'>is  o  vn/si'  cewvEBbinctjAL  acmroa  sistbs  pace  00010 


V 


►.  »-  o  ta  «  a->  »• 

MI<H I  »-•  M  tt  * 
i/i  vi  oa  a  *  i/i  irt 
M  N-  x  ►«  M«  I-*  » 4 
Q  3  It  H  K  a  o 
it  it  it  k;  it  it 

h  H  H  H  H 


s  n  <e  ec  os 

cck'HOOQaao-^oax 

flnuiiflBfflflsiaiQwiiiaaw 

MXOQItKltltM^QOItieQ 

MMMItKKKItKItlCIt^ltlt 


oooaaoaooc 

CQ[3>03(Q3IO(OcOl 
It  it  K  «  It  It  It  It  It  | 


oaooaaoQaaaoaac^i 

DsHDaoodisicsntioisiiai 

X  K  M  K  K  IC  X  I cicitltit»(*tOM 


Ml  be 

a  at 

H  H 
Ml  M 
K>  H 


aa  aa 
l-  f- 

kC  a£ 


ft-  U 
VI 

M  Q3 

a  *- 


'■j  <■ 

■M  4 

W  ft. 


»  a  o  3 
■  •<  «  : 
I*  aj 
I  I  I. 

J  h  H  ‘ 
i  o*  a. 

)  3d  ag 
•  9  9 
I  I  I 

I  ««  Ml  M 

.  (J  O  'J 

J  -»  -1  - 

I  I  ) 

ion; 


j  a  a 
t  O  w 
IU  9 


HOOhM 


»  I  :> 

J  ft-  a- 
I  VI  Cl  ! 


-M  -c  <4«0  l«  i 

-i  -h  a  co  a  k  a  3  J  |  «-i  i 

O  I  I  I  I  O  I  :  I  I***  to-  : 

n  a  ft  a  m  amaiKt-*wfl<«* 

IccBa  in«a.Ow>-<MKMi 

Miecoi  J  IN  w  |  |Q  a  O  VI  as  I-. 
U  I  I  l«  «•  1“  = 

i-|3]XQaM<Zsaa  IO  Z  w  ; 

E*»isai(/urjiirt|/,!(nf-s«a.( 

»  »  J  I  J  I  I  .  J  )  i  » 

acsiBscancaaaosn&jaoani 


U  - J 
M  3 
H  >  O 


»?  t-  3 

t-  r.  , 


aj  O 
O  ft- 
0-  a> 


U  t~ 
o  X 
h.  -« 


j  a. 

.  I 

a  O 


3>  C  V) 

O  3  *■'* 


c  c 

O  O 
u  u 


aooioi^oioioioacioooctaoio.- - - -  — 

UUU'iJUUEilUUUIIUUUUtlklUlluUIUUUMI'l 

mihHmn-mnhumm-immhhhmhwhi.m-- 

ii  ■/)  (a  ’/>  vi  i/i  m  Vi  n  it)  i/i  i/i  1.1  (/I  ui  ’/i  i/i  (/i  w  n  w  vi  </i  wl  (•“  w 

ccccceccccccctcccccccccsc^ 


'V'^cra3"3«3C»OOiCiO' 

U  M  W  W  a  Ul  W  31  U1  U  U  M  [•' 


'  3  3  t  3  ^  O 


Tii  ii  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i  i 

OOO  0  3  OOOOOOOOOOOOOOOOOOOOO 

id  fN  "1  "03  <— < 


-*  -J  ■*  ■ 

U  3S  O  U 

C  !•  O  Q  b  J  t-  I 

/  t  '  '  -  -  —  ' 


X  9  -4  O 

a  a  u  11  a  r  t 


t  v;  « 

j.i<'OO,J'Jf3  9O-«i-0d^9a^M!X _ 

TTJjjjjBrrcuaBwvi'.niMMMJH/i 

it-eioieieMMiOitieieieieMMMitieMitMM 


a-i  5 
H  *  O  Oi 

1  o  » 


•  r*t  - 


^  -y  v>  — 

™  >1  —  fN 

CO  CO 


o  ui  /i  ui  —  a 

•  "N  "  ' 


wvik-«<^yUOW(jtJUHa: 


*  0-7TI  O 

O  X  CO  H  H  H  -40 

OHUo'^O-QUH  —  ^a-a  X 
><<U?-g<itQt.ttl£tkiaiC'U 

•J«cas*xxv»«“- 


jaacni 

^  a  u  —  x 


U  'J  O  U  u  u  O  3 


«OUOUOOOUOUOUOUW**a 


\\\s 


-«  i  Je 


l  i  l  i  I 

*  *  *  <x  + 

UU»U’JX»»»[ 


248 


'■'2VW-I/H 


o 

u 

a 


run  *  ta  rjaamoidoo  o  rt  r»  m  r> 

O  OCi  H  j  '3  >>.0'>.H 

HHMZTK^MU<vtuauua.o.  o  a  r.  o,  u  ^ 
QrQQ^Hc^'/iM-HzuunwvioJaiE'j  a  n  a  u  'i 
oojoa>,»<j,Mi,i,HMHMHHj2az3a[.azai 

BEcr.  esccccceEBCccccecrccrcc 

*  *  l  i  i  l  i  i  i  i  i  i  l  i  i  l  l  i  i  i  tiii 
^N,NNN\\WS\\\SS\\\SS  S\\\ 

*  »  U3SXZXM3EZZSZ9l«aZXZZZ  OZXZ3B 


Q  ^ 

f>  I  O  -1  -J  ^  O'  C* 

OI  1-g  «e  >.UDM41'>H-UCiOi'j,Jh:> 

O  -i  <  ^  ^  •«  ■  o  3  :»  .■  ■  ii3nQs,'jai:®<<U=i^'j 
cciiccccrcGcaccnrrccBCrcrcrcc 

. .  •  l  l  <  *  *  l  »  i  «  i  i  i  i  I  ■  I  i  t  i  i  i 

\\W\\\\\\\\S\\\\\\\\S\\\\\\ 

*»ao*»**azzaBZzzz»zsas»»j«*s»ao  »  z  z  ac 


249 


I 


FILE:  U?0  ‘iPVJ'/b  IS  D  9H/S?  <  .;S7 EBS1T 10 Hi L  fl)t»ITOH  ofSTEa  F1GB  00012 


*=  r  r  c 

CLD.a.a.o.a<a.^-—  a«  A.  x  x  a.  co  x  a 
M  V)  '.1  -.1  il  V)  M  V»  «  in  VJ  l/l  <  V)  M  4  -e  ■< 

i-i  ►<  >->  a.  >-t  it.  a.  ^  a, 

aooaoooao  a  d  d  n  a  huiw^i 


x  c.  &,  h  x  i  x  x  q.  ; 

-<  l 

o.  —>«rat.a.i,  mq,  —  [ 

in  OcosUiiJia/ioi 


co  o  O  a-  «J  -i 

|  a-  in  X  I  I  i 

x  IO  as  in  m  i/i  m 

■n  o  a  h  &  q,  a,  a 

a*  |  to  O  O  O 

Q  IU  WHMWH 

c  to  I  I  .  I 

O  2COOOOOC 

as  Q  Z  li  z  7.  e  z 


Ci  0  u  |ifl  =  cc  | 

'  li  J  Ik  iw  f-.  £ 

=  t  •  e-  iucs^tio  c 
Q‘j3ioa3Qt.ibai  a 
*3  a.  a  o  1  1  p  o  h 
in  1*  ms  o  t-  m  o  b  1  «  ■ 
eck-oo^^H  1  10  1:  - 

xu  p  a  xu  n  H  h 
a  c.  o  1  1  iu  ►-  3  =  e  o 
*:  1  a:  o  c  z  x  j  .-„  a.  =  as  ; 

I  'A  l*z-<UC.f-»-.o  IS 
XQE  |  I  *j  I  =  3  3  SB  X  . 
0*0  r.  f.  \r.  ff.  m  00  10 

l  ifi  53  *-.  I_s  t  I  it:  ;« 

00x0x0—000  =  0  : 

*  x  «  y  a  h  »  *  *  *  *  ■. 


o.  H  *  a  <n  hh 

*-«  =  ««  e  x  <  -<  1 

aUMOH  o  a  : 

c-  as  r  'j  q  —  • 


00000000  OOO  'J  f- 

□  Eceetrtr  sccin  «c  f-  -j 

xmciaiaoaoo  o  a:  a  3  c  vi  « 

1-00033000  OOOQ 

Hxc-xcjxcixx  os  is  as  in  uc> 


cq  x  os  u  as  3  a  ©  o 

o-niCEH  —  a  r  h  c  n  c  n  r 

«  iu  o  h  xu  O  "  C  s  a  c  s 

*-•  »-  O  Q  X  Ox  Ul'*UQOQO 
Hoxxu  in  k  as  e  as  as  <x  as  at 


o»  c*  o»  c»  o»  o» 
U  U  U)  U  u  u 
H  H  f-  H  f-  H 


CHOf-El-l-f-H 


"i"i'N9TT9^aaa,'ajrs"MniN 
1  l  1  1  I  1  1  1  1  1  >  1  t  1  1  1  1  1 

000000000000000000 


0000000000 


(N.NmiNNNINM.NNf 


o  •  iji  o  «i  1.3  /  ji  /  »s  ti  i/i  j  /  ui  1/1  a  /i  n 

-'J  l.*!  —  —I  3>  —  Q'a3BSBT3BN«ajS'N  •  — 

r—  — i  •gi>4>niNiNlN('INri''INf3'\lNM^/in 


C*  O'  <51  <r.  a*  -V  -T 

nocso».i.cinni  r»o  <0101^  c*  c*  o»o»  t»  <  o  0«  o  o  r»  <  o-» 

m  ^  30  o  anunaooouooo.  ?CMJOftaiU  o»  o  o  x  a*  —  n<inec3Qo^oQac»xu-EO/sHvi 

•j,-ic.,oOo*>««^Qxxxooociuo«*oooOXflSxt-,a*ouu*oooOUQO'30uas*inoioaQuuuu 
r<  ^  ^  dOQaQOQonaoaaa3uik.'j —  —  -.-Jcc^xoooa.xxrr.  .ax-cxx 

Ecaciczzzzzzzzzzzszzzzzzzzzzzzzzzzzxzzzzzzzzzzxzzzzxzzzzz 

♦  »  »«  I  !•  II  «  lltll  «  Ilf  •«  ■  l<  «  «  1  I  I  I  I  I  l  l  1  |  l  1  |  1  1  1  1  |  |  ( 


250 


SPF2751S  D  TH/SP  C0» V E8S AT  10 W A L  ilOMTOB  SISTER  PAGE  00013 


Husnaat 
K  k:  K  1C  tc  K 
•-  H  f-  H  H  f-  t- 


U  O 

H  f- 

H  H 


O.  U  oo  oa  a*  c 


a.  a.  a,  a.  h 

w  w  ia  ■<  H 

q  d  a  m  u 


«  H  a  a  n  a 


■ 

►j 

I 

ac  H 

o  u 

M  *» 

»  cn 

*»  * 

I  I 


f-  o 


Oi  1/1  Ifl  W  !/l 


Ox  VI 

1  I 

4  *£ 
03  « 

U  H 


vi  vi 
I  I 

o  o 


U  V) 

a  | 

«  v,  |4 

m  fl  m  j  il  h 

CO  CO  VI  4  4  4 

*  *  *  |-  at  a 

to  cn  vi  v)  H  i 
1  II  I  |4 

OOOOOH 

e  a  *  a:  *  (J 


I  I 

*.{-*■ 


•  oo  lO  0-  o*  O  =3  O 
I4£H*;OIOX»».Z 
)  Cu  O  |KX  d.  (ft)  I 

I  IM  h  O  Q  H  it  H 


O  O  d  d  d  '/l 
X.  X  4  X.  C  A 
*  *  till 
H  w  N  M  N  M 

|  |<0  V)  V)  VI 

U  U  till 
O  O  D.  Q.  Oi  O. 

o  O  win  vi  m 

U  U  Q  3  3  d 


*  T 

a1  o' 


V>  -A  | 

u  u  h 
M  N  -1 


U  M  X 

VI  VI  If-  71  Vl  o 
I  If-  X  I  |U 
rn  vi  j  u  a  o  i 


H  -4  -*  -*  - 


W  B  H  H  “  Q 


f-  H 
3  O 

U  'J 


u  4  4  33  CO  as 
ft)  '/)  V!  a  3  a 

H  b  c  a  in  y 


2  H 

C5  JS 

31  H 


*  A)  (N 
c  3J  3) 
)  A-  a 
>  n  -a 


O  'J  d  3  Q  'J  O 

C  <C  C  C  E  Z  H 

ao  a)  o  a  o.  m 
3  *  a  O  Q  M  03 

ii  h  «  is  «  w  u 


ft.  33  * 

-X  O  C 

ac  to  c 


0  3  3  -» 

>n  W  M  a  a  3. 

X  <  J  >■  '/l  3 

u  'J  A.  H  »-  3 

h  (~  h  h  VI  J. 


o»  o»  c*  rv  c»  ^ 

Ul  U  ol  U  W  »  61  (U 

t-4 

■*  a  a  m  m  m  in  in  w  iff  i 

-<x;i:x:c;x:x:x:hci 


o  o  o  o  o  o  o 


C»  C»  C*  O*  O  '31  0( 
ft)  ft)  ft)  ft)  f»J  ft]  ft] 
V-  t-  f-*  f-  t-  f—  M 


i_  e_  “J  *-•  (- 

h  m  m  w  >•  in  w 

t-  H  h  c  vi  c  a 


oo 


V  —  M  iT  ' 
1111111(111(1111 
OOOOOOOOOOOOOOOO 


O  O  O  O  O  O  O 

u  t>  x  *  »  a:  x 


JCTOOOOOOOOOOOO 


^  —  O  u">  V>  r 


j  /*"<  ;t  .O  — ■  ?« 

/N  <">■*  -*1  ;f  J  V  \ 

»  ®  3  XI  D  X  T3 


O'  **  .3  -O  .  —  S'  •  .  V  J"i  —  • 

-7  %  ■"  a  W  •  ■  W  a  v>  j  ■)  • 

•  —  —  —  —  «o<«j  OOW*1V'"'‘0' 


r>  rt  ^ 

7  ">  xc  39H  Cid 
1  •_*  '.•1  y  V)  3  W  J  1,  TO 


370?d  -l3a 

-TiiS.iiacrr..  -.  ......  - 


1C  IT  5  O  "J 

^  -  -x  -.maxrac'OOOiC'O'o 

xf*(N1.li:aaa3vi<<‘  -  -  -  ' 


*  o  o  u  u  u  y  o 


x  x  x  x  3 

I  (  t  I  I  i 

4  4  4  4  4  4 


33VJ4444404>*>-Jaj71^«'V 
ft-Ct0UUUUULJ3QQ4ft)Jas‘O 
— - -  -  —  3»  — 

xxzasxzz^xjsjEXxxasxooOOOOOo*11 


J.  \N\\W\V\\\W 

•Uuazaa>Bxxaazxz(ji 


Ca  m  o  rt 
Hjzinocoi.>- 

c-  f-  4  _  r:  -  - - j 

d  JBflBN(.<DC)*i). 
444444UQOC33Q 
Q.ftaiftftftEi.Bia.a.a.a. 
i  f  I  l  i  i  i  i  i  (  (  i 

S\,  WSWWWvSN 

*=B  Or.  aaaxBxxisxa 


w  31 


Mti.  JiJ  .W'<>  JS1.»  li  VB/.i  .  ;N»  ta^fcTl  J  S.U.  B..-S1TUK  SlfJTiM  VMS  QQQin 


2ryJ. 


'W 


X  33  E 
O  O  m 
U1  71  X 
X  z  ^ 
u  w  a 
m  m  H 

H  H  a: 
H  H  H 


o  o  o  o 

71  m  m  m 

z  z  z  z 

u  u  u  u 

Ifl  Ullfl  ui 

I-  t-  t-  t- 
hhhh 


E  E 
X  a.  33  03 
VIQVt4< 


tC  *L  Z  E  E 

U  U  u  CO  as 


rEZscarscxZXbCkiZ  C  E  I 

UyUUyUUUOxxxt 


r  e  e  e  : 

_  _  _  _  - JIU  S  £  i 

aaaaa.a.a.BaafflajfflHMEaMMSclaitS' 

HhHwviviviHhhHhHf-hhviQOwiflwiflWMi 


W  E 

u  *-< 

*-  D  •-  U 
D  W  IO 
O  !■<  -I 
M  -(  f<  J  M 
B  -<*  ~l  *4  Q 

m  ■  a  io 
I  IM  o 
I*  H  Q  I 
B  O  »  O  * 
o  M  u  U  3* 
«  f-  I  IO 
Im  M  SB  Q 
OVIOOH 

m  o  as  o  a 

l-  a.  ca  ■*  a 
uwniio 
u  n  |iiu 


to 


h>  C5 

Z  Z  kJ 

U  M  I 


BUSS 
OJ  IH  O 
<130  I 


ll  i-4  i«  a. 


=  II 

en  e  si  a  a 

a  i—  a  t  < 

as  »-  «  as  oj 


a  h  m 
<  3  J  Q 

a  <  2  a 


be  iniflvi  i 
II  n  i/i  io  i 

O  O  H  B  u  w  ; 
z  x  M  u  U  U  ■ 
I  IM  O  O  O 
as  03  |  ca  os  as 

2  □  a  a  a  a 
«  as  o  III 
•  •  U  H  I-  £-« 

M  M  |X  a.  04 

x  Qt  in  a  a  a 
NN«  III 
fr.  H  <  x  V.  >. 

I  IU  JJ  J 
os  a  in  z  z  z 
O  O  IO  o  o 
to  w  z  III 


u  lw  o  m 
o  “  i  i  l 

a  «  f-.  a  as 
a-  m  o  a  o 


'  f-»  t-  f-«  V-  B  - 
-4  I  |  |  103  7 

iffiifflcmc 
O  O  O  O  O  I 

I  in  in  in  m  * 

«  z  as  as  z  ca  a 

Q  w  02  u  m  h  f 

x  m  in  m  m  e  ■ 


:  ^  z 
i  ce  cs 
•  H  H 

:  e  e 


H  f- 
O  O 
z  z 
J  -J  03 
I  IQ 


M  H  | 
I  la 
Q  Q  U 
03  as  o 
m  o  O  -J 
oi  a  a  O 
will 
U  h  H  w 
<  Z  Z  E 
HHHh 
in  in  in  (- 
e  ->  I  I  l-i 
iz  < 

1  1/1  Q  K  h  W 

a  x  x  U  U  an 
'  to  III 
Z  X  E  E  OJ 

as  |2  a  c 

H  O  o  a  -i 

E  Z  03  an  (r* 


U  «- 

U  3 

in  o 
|U 

H  n 

23 

O  H 
U  I 
B  I- 
•~t  3 
l_  a. 

I  z 
f-  “< 
•X  I 
Z  E 
►N  3 

IO 
e  a 
®  I 

o  o 


u  o 

J  Z 

*  <v  0  t-  u  ■. 


IN 

(-  o 
u  a.  w 

:»  •  J  z  m 

<  f"  33  X 

w  Vi  c  a  7) 

X  E 


<  Q>  U 

muon 

Wf-Q>- 

x  a.  e  ai  in 

o  B 

a  a» 

31  Q  < 
HEX 
U-4  0-4 
O  »•  31  Q  J 

e  a  e  «  m 

O  X 

u  a 

<n  ca 

ac- 

a  m  «*  o  m 
e  x  to  y  o 
o  o  e  os  m 

U  Z 

a  z  x 

^  ^  *  o  o  a 

e  x  <  o  a  « 
o  o  m  -j  h  z 
u  z  e  o» »  H 


O  X  O  E  E 

u  o  u  o  o 

X  X  3  u  U 


04  E 
o  ffl 
a  a 

X  X 


f-  — 

-i  3 

m  o  •- 
C  1/1  h 


X  X 
OSIN 
K’/IO 
—  X 

co  x  tn 

3  ■«  V. 

si  m  x  in  o 
H  x  in  — 

(-  H  OX—  HO 

S  =  O  X  1  OX 

mm  a  xxoxm 
EE3®Om>-QH 
Oomoo>.Hzo 
xxfr-uxmHuios 


■«  ■<  u  x  x  » 
K  E  i-i  X  C  —  i 

aoxcoz- 
O  nh  x  x  a  t 


oaozExm— 


f-  H 
-J  -a  H  -«  <  O  « 
«  U  -4  X  U  U  n 
X  O  H  X  u 
a  ic  'j  n  r 
Q  O  E  X  t  i 

EEXHUrzoa 
aaHJEx^o- 
oc-j^O-.7nJ_ 
XX^ltJUZEO(.' 


O  O  O  O  o  O 
C*  O*  O'  O  ca  C4 
U  3]  U  Ol]  [kj  GU 

in  m  m  m  7i  m 
in  vi  in  in  u)  in 


ooonimnn/'/ioo 


E-<  H  H  h*  H 

Mninr*  t  o  p 


ct  a  oooo  oc*o*c»  i 

MX  0"a0C<XXXt2  w 

HX  XXXXH'-'HH  H 

•"<  -4  in  '/HI  VI  M  n  H  H  M 

mm>-4>.>.>,>.mmmmi-.4-.H^ta*ms 

HHHmmmmHHHfr-HHHfr-HEi 


1  a  i 


r-^^rrrvjrNfir-imir  }  ^ni 

•  »  •  I  •  I  . . I  I  I  1  . 

OOOOOOOOOOOOOOOOOi/*! 


4  (N  -N 

I  I  X  rs» 

J  IN  N  IN  " 

'  i/3  U“>  O  O 


'  34  IN  IN  (N  fN 
I  I  I  I  1 
3  0  0  0  0  0 

■  'N  (N  IN  IN  (N 


oooooooooo 

!N  N  "N  .N  N  IN  ”N  -*N  N  'J 


i/l  N  N  N  N  N  N  ■ 


'  -  N  N  • 


•  o  o  o  o  o  c 


_I  ^-‘XXXXXX  X  M  ^ 

r*  m  ~a  73  m  m  m  m  m  y  y  j  z 

BU3C300Q0 . - 

I  a  a  a  a  Li  js  -  — 


N\S\\\\V\\ 

jzsazzzzzzzz 


^  -a  L  U  5  *  •- 

0  04  H  n>ZO  0404  nsxxo:  o 

Hiny  n3ia  N^-na,  H  h  \w\na. 

oxiay^auaz-4'<u  =  EOxx3xH^H;i^’^if*J*“i2'3,.3'3'[7- 

s«sssSSISSS:^522S5£5222g52S2S22i2aS?l2^«5^f??ikf 

SSSSSSS5S . \  >  5  ?  \\\\\"e‘r“a‘,,‘e‘e,< 


or  -y  3  ^ 
J  y  e  z 

*i  ■/!  4in  *-  r  f<  t-  f  l-  H  u  u 

mxxxmxxxzxxxxz 


\  \ 


'  \  X  X  \  \  \  \  \  V  V  \  - 

'JZ(JZZZ»ZZZ»a>000*ZZZlJUUUZ»»z»jB55; 


zzzzzzzzzz 


25J 


IPO  Kir  KOPA  KOPU  KOPC  i  3ER_BDO0T_B0PP_MC  WOUD  SPiBfi 


<MOdU<;  II  M-PV  U*  *  7  T  AAt'tvs-V/U 


lippj'/sis  0  V  B/SI-  CJN?EBSATI0NAL  fJOHITOH  STATES  PAGB  00018 


5b 


S1-F07OI3  D  *H/5P  CONVEBSATIONAL  flON  ITOH  SfSTEE  p»OE  00021 


r  —  1  a# 


■:  •/! 

t“  ^  h 

h  h  f. 


a  a 
m  33 
3C  X 


a  o 

H  Cd 

•-  = 


l 


a.  *4 
•j  a. 
VI  </3 


o  a 
U  U 
I  I 


Oi  x 
X  03 
•-  O 


03  X  | 

-*»*-•  >4 

31  O  X  X 

ui  U  u  a  u 
|  MU® 
KX  l»-  4 
»  <£  ^  H  h 

*•  -»  «  II 

I  O.  H  w: 

I-  vj  I  a  vi 

U  i-h  O  H  X 

1,1  Q  z  c  H 


(ECU 
a  03  33  a 

o  o  a  u 

a  x  x  i 

B  □  D  Q 

-  I  |U 

IIUMU 

&QQ3.3 

a  u  U  o  I 
I  I  I  »M 

U  MW  U  3 
O  H  H  Q  O 

U  I  iu  o 

I*-*  M  t  I 
HBOWH 
H-  O  h  H 


<»-•-*-•  -  •»<  4  ■ 


m  o.  <n 

*  X  a  a 
.  o  a  a 

•  X  3.  U1 


•S3  a. 
x  5 

c  a 

*  X 


«:  *:  i 

o  x  3 

U  M  c 


fr-  O  0 

•«  x  : 

U  *4  3 


«  C  = 

x  «:  a 

o  a  : 


x  a  h  in  a 


►J  X  z 

M  -O  <4 
OX* 


33  03 

o  a. 
as  t- 


5  M  31  x  33  * 
:  x  4  a  r  H 
)  O  71  Q  O  '-0 
)  *  K  m  u  t- 


(7»  o  —  — 


OOOO  O  O  O  O 

rsj  N  7a  ^  x  r\»  x  ix 


)  X  a 

*  3  a 

*  *  03 


l  3*  r-»  x  i—  x 

■l-M'N—  —  —  — 

'  i/l  O  O  O  O  O 


x  a  i 
O  o  •; 
Q  x 


*:  x  i 

O  O  ' 
O  X  ; 


n  *  •. 
a  t~ 

•/>  —  : 


a  a  .1  *  c  * 

x  a  t  a  t-  x 

C  to  x  O 

*  O  O'  X  U  fi 

f-  *  »  — 

«  y  »  x  a  > 

C  H  X  «*  33  ^  3 

r  «  *  H  u  t 


■Ml! 
i  a  o  •. 
:  a  a  • 


a*  ^*3-3 

X  X  -J  31 

H  H  *-  f- 

*  -/I  X  .-  .-XX 


OOOO 


O  U 

o  0  m  “n  ■?  o  7  xx  xt  x 

a.  J  U  U  J  Ct'ic  'A  <~**c  y. 

XC.c^J.axxjr  ^  'O  3  h  3  TJ  U  J'J  J  >4 

71  -I  7)  '  1  M  '/|  !/l  1/1  '71  ’/l  '/I  '/I  1/1  Ifl  »-  *-  u  t-  >-  h 

I  I  I  I  I  I  I  I  I  <  I  I  I  I  I  I  I  I  I  I  I  I  t  I  I  I 

444444444M4<4<<  4  4  4  4  <4<<<444 

\\\\SNWW\\NS  \W\  \\W\\\\ 

*z*z»»jBa»aa<<3c»zz  Uazzz  uzx****** 


2»*OrT»  XL3-J  -4  o*  —  -* 

X  '-•  X  *  *«*  J  T  — 1  •“»  Q  a 

0»T*4aa'jaiO<«  —  “^c»Oi'“ii4aaoyo4'>-'t.*  i  ^ 

*  h  t*  h 


-HMf-Ht-f-XHf-f-- 


14  4  4  4  4  4  4 

A  \  ‘  \  \  S  \  \ 


I 


>SQ 


TTSEC^  3.0-  1 J  flfilTEy  K0KA  i  »0~SC  &  l  SP_A  I RCB  A  KT_T  T  PE  SPARS  TT1ISC 


S8JS1S  aoi non  moitwsntaoa  Js/t» 


fts£ss  SSsSaaySaa0'35 
sssss  ssssHssSrsISs 


W4JW#lftiMMUWU 

“  3  5  5  5  S  S  S  3  £  5 . 

:ss;;s35;2hl 

**,  *“',  *"■.  ►*.  •*,  •*  N  fr-  H  H  tu  as 

£,glc’a,o’o,Q'c'3'J,£'' 

*  *  »  *  »  *  *  *  *  5  t.  o 

£  H  HI-  hVkVVVv.1* 

ssssssssssrs 

SSSSggggggg- 

U|U|U|<J|(J|U||J  °  U  U  IO 

o'-V  '  >  ’  I  I  I  I*- ti 

^  2.  o  r»  cr  c*  •<  | 

<JUuuotjutj:juno 


I  v>  i  tn  |  ui 


Or  C*  O  O 
NU  ”»-> 
HHMM 
*2  >-  </> 
Vt  C/7  >m  >. 
ficwifl 


S2S3S2S2S222Z 


r«  -»  -.  n« 

MUuUUt) 


»  a  u  in 

°*  a.  ic 

•*  O 

c  O  a  c» 


f®  S’SS'S’ZS’gSg’Z:?.*  2f  OCioroioSo  0-0 

«  *  *  £  O'  *>  > 

^  ^  0»  ">  4-  -"i  [i.  r>r»u.  -,  *  33»C» 

±±±±111  'I'  1  '  VVVV  I  I  f 

°  *********  0*»*iii^\N\\\\\SSW\SNN^ 

******'■-***  o  u 


DATE 

ttLMED 


